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The purpose of this document is to supplement information within the Environmental
Statement (ES), demonstrating the linkages between the ES, site activities, and likely
planning conditions associated with any consent. A Construction Environmental
Management Plan (DCEMP) sets out the controls and processes that are to be adopted to
mitigate environmental impacts throughout a project. DCEMPs are generally iterative and
develop throughout the construction programme.
For SPR Windfarm developments, the preparation of a DCEMP is the responsibility of the
appointed Principal Contractor (The Principal Contractor is generally the “Infrastructure
Contractor” who is responsible for the balance of plant). SPR have certain environmental
management standards that require to be considered for inclusion in DCEMPs at our
construction sites.
This document outlines, at a high level, SPR’s minimum requirements for DCEMPs and
provides guidance on the content. The document is based on SPRs Environmental
Management System (EMS) requirements, Industry Best Practice and relevant legislation
(at the time of preparation). This document is supported by Appendix A3.1A Water
Construction Environmental Plan (WCEMP) which covers water management in more
detail. Measures within the WCEMP are considered part of the embedded design of the
Development and are referenced throughout Chapter 7: Hydrology, Hydrogeology,
Geology, Soils and Peat.
It must be noted that this document sets out SPR minimum requirements for inclusion within
a DCEMP and sets out guidance and best practice for adoption at SPR construction sites.
The Principal Contractor is likely to have their own management system requirements and
DCEMP templates. Therefore the final site DCEMP may vary from what is set out within
this document. Site specific sensitivities and requirements of any planning consent, along
with updates in legal requirements and construction best practice will also require to be
considered in the development of the site DCEMP.

Scope

Onshore Windfarm Sites

Responsibility

N/A

Associated
Documents

Environmental Policy

Definitions

List and define all acronyms or technical terminology.

Materials &
Equipment

None
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Purpose
The purpose of this document is to supplement information within the Environmental Statement (ES),
demonstrating the linkages between the ES, site activities, and likely planning conditions associated with
any consent. The Decommissioning / Construction Environmental Management Plan (DCEMP) sets out
the controls and processes that are to be adopted to mitigate environmental impacts throughout a project.
CEMPs are generally iterative and develop throughout the construction programme. For the purposes of
the repowering project, this document also considers the impact of the decommissioning processes.
For SPR Windfarm developments, the preparation of a DCEMP is the responsibility of the appointed
Principal Contractor (The Principal Contractor is generally the “Infrastructure Contractor” who is
responsible for the balance of plant). SPR have certain environmental management standards that require
to be considered for inclusion in DCEMPs at our construction sites.
This document outlines, at a high level, SPR’s minimum requirements for DCEMPs and provides guidance
on the content. The document is based on SPRs Environmental Management System (EMS)
requirements, Industry Best Practice and relevant legislation (at the time of preparation). This document
has been prepared as an appendix to the Environmental Statement.
It must be noted that this document sets out SPR minimum requirements for inclusion within a DCEMP
and sets out guidance and best practice for adoption at SPR construction sites. The Principal Contractor
is likely to have their own management system requirements and DCEMP templates. Therefore, the final
site DCEMP may vary from what is set out within this document. Site specific sensitivities and
requirements of any planning consent, along with updates in legal requirements and construction best
practice will also require to be considered in the development of the site DCEMP.
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The Site is located within the Causeway Coast and Glens Borough Council (CCGBC) administrative area
and is approximately 6 kilometres (km) south-east of Limavady in County Derry/Londonderry. The Site is
located on summit of Rigged Hill, 377 metres (m) AOD, which takes the form of a north-south running
ridge set between Temain Hill to the south of the Site (376 m AOD) and Boyd’s Mountain (329 m AOD).
The upper areas of the Site are predominantly moorland cover; the main land use, in conjunction with the
Operational Rigged Hill Windfarm, is agricultural grazing. Elevations of the Site range from approximately
110 m AOD in the west of the Site, to 377 m AOD at the summit of Rigged Hill. The ten existing turbines
associated with the Operational Rigged Hill Windfarm are located in two rows running roughly in parallel
with the ridgeline.
There are a number of small unnamed watercourses and man-made open field drains within the Site,
most of which drain in a westerly direction into the Castle River 3 km west of the Site, before discharging
into the River Roe north of Limavady. There are no public roads within the Site and the Operational Rigged
Hill Windfarm is currently accessed through Cam Forest from the B66, located to the north of the Site.
The construction of the Development will comprise of the following main components:
x
x
x
x
x
x
x
x

Scope
The scope of this document is the repowering/construction of seven new turbines and associated
infrastructure at the existing Rigged Hill Wind Farm and the Decommissioning of the existing turbines and
relevant infrastructure.

Responsibilities For Environmental Management on Site
Environmental Management responsibilities for the site require to be documented. This section shall set
out the environmental responsibilities on site, including identification of key site staff and their
environmental management responsibilities and how this links in with “Client” responsibilities and that of
the project team such as site environmental manager and environmental advisor and environmental
specialists such as Ecological Clerk of Works and Archaeologist. Interactions with stakeholders such as
the Local Authority and Northern Ireland Environment Agency etc should also be covered in this section.
On the majority of construction sites SPR employ a Principal Contractor who is responsible for
environmental management on site, including the preparation of onsite environmental documentation.

Associated Documentation
This DCEMP should be read in conjunction with the following documents:
Rigged Hill Wind Farm Repowering Environmental Statement (ES);
ES – Water Construction Environmental Management Plan (WDCEMP);
ES – Outline Peat Management Plan (oPMP);
ES – Habitat Management Plan (HMP).
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x
x
x
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x
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Decommissioning of the existing 10 turbines;
Removal and restoration of the existing substation building and compound;
Removal and restoration of other redundant infrastructure;
The erection of 7 three bladed horizontal axis wind turbines of up to 137 m tip height;
Turbine foundations;
Construction of approximately 4.82 km of new access tracks;
Upgrade of approximately 1.75 km of existing access tracks;
Construction of temporary and permanent hardstanding areas for each turbine to accommodate
turbine component laydown areas, crane hardstanding areas and external transformers and/or
switchgears;
Temporary construction compound/laydown areas (some areas may be reinstated temporarily if
required for future operational and decommissioning purposes);
Turning heads and passing places incorporated within the site access infrastructure;
New road junction with Terrydoo Road;
Five new water crossings;
Meteorological Mast;
Buried underground electrical and communication cables;
Substation, with roof mounted solar panels, and associated compound, including windfarm and
grid connection operating equipment;
Energy storage units;
Removal of self-seeded trees in east of the Site;
Associated ancillary works; and
Micrositing allowance of 50m deviation (in all directions) from the indicative design footprint.

3. Environmental Management
Sustainable Development should be integrated throughout the decommissioning and construction stages.
This can bring benefits from not only an environmental perspective but also economic and social and can
cover matters such as site planning, material selection, resource and energy use, recycling and waste
minimisation. This section therefore shall set out details of the controls and processes to be adopted to
mitigate the environmental impacts on site and any opportunities or initiatives should also be explored at
a site level.
IMSInstruction03/2012
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Typically, this would cover the following items.
x
x
x
x
x
x
x
x

Surface Water Management
Oil and Chemical delivery and storage
Wastewater and Water supply monitoring and control
Waste and Resource Management
Traffic and Transport
Air, Noise & Vibration, Land Management including Archaeology, Flora and Fauna
Environmental Incident Response
Method Statements and Risk Assessments

A brief overview of some of the key issues is provided below. However, it must be noted that these are
not exhaustive and will be developed for the specific site.

Surface Water Management
This section of the DCEMP shall detail practices related to the protection, control, and movement of
surface water.
SPRs Principal Contractor will be required to prepare detailed site surface water management design/
drainage plans for the site. The designs shall detail the surface water management measures to be
implemented during the works. The detailed design shall be supported by calculations and methodologies
for sizing of the proposed measures, including lagoons, ditches, culverts etc and drawings detailing site
characteristics including topography, surface water, groundwater, catchment area, site sensitivities and
guidance for implementation. Where appropriate the principles of Sustainable Urban Drainage Schemes
shall be applied. Design information will require to cover both the temporary and permanent drainage
measures on site.
It should be noted that for projects being constructed in Northern Ireland, a discharge consent is only
required where trade or sewerage water would be discharged to any waterway. Nevertheless, the
production of a site Pollution Prevention Plan with associated drainage plans which will be managed by
the Principal Contractor and shall detail all site specific surface water management measures.
The most significant potential source of contamination to surface waters is suspended solids, however
other sources may include a chemical or hydrocarbon spill, vehicle/wheel washings, concrete washings
and wastewater.
Definitions related to surface water management include:

x

Surface
Water

x

x

Run-Off

Suspended
Solids

Water that collects on the land surface such as lakes, rivers,
streams and is related to groundwater.
Water flow that occurs overland from rain, snow melt or other
sources which subsequently enters into a drainage system or
other surface water systems.
refers to small solid particles which remain in suspension in water
as a colloid or due to the motion of the water. It is used as one
indicator of water quality. Consists of silt, clay, fine particles of
organic and inorganic matter, insoluble organic compounds and
microscopic organisms

Protocols
IMSInstruction03/2012
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As part of the approach to site surface water management the Principal Contractor should check the
weather forecast (such as Met Office five day forecast) on a regular basis in order to track any potential
heavy rainfall events. The Principal Contractor shall produce, communicate and implement a wet weather
and snow melt protocol which shall detail the actions to be taken in programming work in advance and
during wet weather and snow melt in regard to work activities. The purpose is to reduce the generation
of silty run-off from construction activities on-site and potential for pollution of watercourses.
Surface Water Management Measures Onsite
The best type of system for a construction site will be dependent on a number of factors including the
amount of rainfall on-site, the gradient of the site, soil type and land available on-site. The Principal
Contractor will decide what surface water management measures are best suited for the site. Some of the
techniques available are detailed below;
Cut-off Ditches- can be put in place upslope of excavations, roads and other infrastructure elements or
other work areas to collect clean run off before it reaches the disturbed ground and divert it around or
away from the work site This greenfield flow can them be discharged over a suitable dispersion area of
undisturbed vegetation for example.
Drainage Ditches – can be put in place in order to capture surface water runoff from the roads or other
infrastructure elements on-site and divert this to an appropriate discharge point via surface water control
and mitigation measures such as those referred to below. The use of such control measures reduces the
amount of silt within the runoff and therefore reduces the impact of the discharge into watercourses.
It is important that cut-off ditches and drainage ditches are implemented in advance of the main
construction activities and are designed to ensure that, as far as possible, clean water is not contaminated
by dirty water.
Silt Fences – are designed in order to effectively filter the water, holding back the silt and allowing the
water through, they require to be installed correctly with the lower part of the fence dug into the ground.
Silt fences will also require to be cleaned out on a regular basis, particularly after periods of heavy rainfall.
Silt fences require to be inspected and maintained on a regular basis in order to ensure that silty water is
not running under or round the silt fences
Splash Backs – can be put in place where the roads on-site cross over watercourses and ditches.
Generally, silt fence is installed in order to prevent silty runoff from the roads entering directly into
watercourses. These require to be inspected and maintained in order to ensure that silty runoff does not
enter directly into the surface watercourses below.
Settlement Lagoons – control surface water run-off by slowing the flow of water and allowing the silt
particles to drop out of suspension, before the water is discharged. Lagoons must be sized appropriately
taking into consideration the anticipated volume and quality of run off they will be receiving. A number of
lagoons in series and/or in parallel may be required to provide adequate settlement time. Lagoons require
to be maintained e.g. cleaned out on a regular basis, in order to ensure peak performance. A series of
lagoons maybe required to provide adequate settlement.
It is important that settlement lagoons are constructed prior to works likely to generate silty run off to
ensure that all potential run-off is captured
Flocculants - may also be used to aid settlement of fine particles. These involve a chemical solution that
can be used to force very fine particles to clump together and settle out of the water column. The point of
treatment shall be constructed in such a way to allow controlled dosing and a documented register shall
be kept to record use of chemicals at each treatment location. A settlement area needs to be provided
after the point of treatment to give the flocculants a chance to work and the particles to settle out.
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The use of Flocculants will require approval from the regulator, and should be reserved for only if issues
are encountered with conventional treatment methods, and if very fine sediment particles (e.g. clay) are
being encountered. All surface water management measures on-site require to be maintained by the
Principal Contractor. It is important that maintenance is undertaken in order to ensure that settlement
lagoons and silt fences are de-sludged when required as the retention capacity of the system will be
affected by a build-up of sediment.
All mitigation measures implemented on site will require to be visually monitored on a regular basis this
may be weekly as a minimum (frequency related to risk, site sensitivity, weather conditions, etc), with
inspections of mitigation measures also being carried out after periods of heavy rainfall. Inspections of
mitigation measures and any required maintenance will be carried out by the Principal Contractor. A record
of any findings from the inspections carried out by the Principal Contractor will require to be recorded
including details of any silty water runoff impacting on watercourses or any maintenance required to
mitigation measures e.g. such as the cleaning out of silt fences or lagoons.

Oil and Chemical delivery and storage
Oils and chemicals should only be ordered in manageable quantities and stored responsibly i.e. in a
bunded area or suitable container/storage area, in accordance with relevant legislation and containers
must be labelled with details of contents.
All deliveries of oils and chemicals should be met by a competent member of staff who will direct the driver
to the delivery point. Spillage kits must be available at or near the delivery point for emergencies.
Depending on the site, there may be a requirement to escort the delivery vehicle (such as for fuel
deliveries) onto and through the site.
All fuel tanks should be kept locked when not in use. All oils and chemicals should be returned to the
storage area after use. All fuel and oil will be stored in line with the Control of Pollution (Oil Storage)
Regulations (Northern Ireland) 2010 (as amended).
Fuel oil shall be delivered to site by road tanker and transferred to mobile bowsers and/or the static tank(s)
within a designated fuel transfer area (refuelling area) in the site compound and/or designated refuelling
areas on site for mobile bowsers. Any fuel bowsers or static tanks on-site will require to be bunded to
110% capacity
It is a ScottishPower Renewables requirement that storage of static generator(s) and associated fuel
tank(s), which are separate with inter-connecting hoses require to be located within a covered
impermeable bund – where these will be located on-site for the “duration of the works” e.g. at construction
compounds. This follows best practice as set out in PPG 6. Bunds shall be constructed from concrete
block work or similar (e.g. a walled containment facility). Prevent rainwater from accumulating in bunds as
this compromise the containment. If required, drainage of these areas shall be via an Oil Separator.
Where this arrangement is for a short duration such as 6 months or less e.g. at the construction of a
control building, alternative containment options can be considered, subject to site sensitivities and
duration e.g. such as containment of inter-connecting hoses using a plant nappy and agreement with
ScottishPower Renewables
Where more than one container is stored, the storage bund should be capable of storing at least 110% of
the largest container or at least 25% of the total storage capacity, whichever is the greater. Oil absorbent
spill response kits should be immediately to hand and be used to mop up any spillage. The following sets
out general storage requirements for oils and chemicals;
x

All storage containers should be clearly labelled in accordance with Control of Substances
Hazardous to Health (COSHH) requirements or appropriate replacement legislation. All
containers should be stored in an upright position.
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x
x

The Site should maintain a COSHH inventory.
Storage of oils and chemicals should be controlled (such as segregation) to prevent a reaction
between the different types; for example, gas cylinders should be stored separately, as should
substances marked flammable.
x When determining storage locations consideration should be made to enable adequate access
and egress for plant and manual handling.
x Where external storage is required, locations should be sited at appropriate distances from
watercourses, possible routes to watercourses and drains and should consider site sensitivities
and the scope of activities being undertaken. Storage areas should be located in areas free from
vehicle movements to minimise the risk of collision damage.
x The contractor should also consider the installation of oil interceptors within compound drainage
where a significant volume of fuel and oil is stored.
Refuelling
Refuelling activities on-site should be undertaken by a designated and trained member of staff. Refuelling
should only be carried out in designated refuelling areas. These areas should be located away from
watercourses and drains and should consider site sensitivities and the scope of activities being
undertaken. Drip trays should be used and spill kits should be located at all refuelling locations, which will
also require to be marked on the site plan.
Used spillage response kit material and waste oil shall be treated as hazardous/ special waste and stored
appropriately on-site. All waste will require to be disposed of off-site to a licensed disposal site.
Inspection and Maintenance
Oil and chemical storage areas should be inspected, at least weekly for signs of spillage, leaks and
damage. Rainwater, materials and general debris in bunds and drip trays should be removed as part of
the maintenance programme.
Disposal of Oils and Chemicals
Details for the disposal of oils and chemicals should be set out in the waste management section of the
DCEMP.

Wastewater and Water supply monitoring and control
Wastewater presents a hazard to the environment and can cause contamination of groundwater and
pollution of surface waters.
In order to manage wastewater and water supply facilities at construction sites a series of monitoring and
maintenance control measures should be put in place.
Wastewater Monitoring and Control
Waste water facilities on a construction site often comprise of septic tanks, cess pits or holding tanks; all
of which will require to be emptied by a licensed waste carrier. Frequency for the emptying of wastewater
facilities and associated responsibilities will be assigned by the Principal Contractor. The frequency of
emptying will depend on the volume of the associated tank and number of personnel occupying the site.
In the case of a septic tank regular sampling will require to be collected from the discharge point to
demonstrate compliance to any quantitative limits set in the discharge consent, authorisation or permit
issued by the Scottish Environment Protection Agency (SEPA) or Environment Agency/ (EA), Natural
Resource Wales and Northern Ireland Environment Agency (NIEA).
The sample will require to be analysed for the parameters specified in the discharge consent, authorisation
or permit; if no parameters are specified it is recommended that the sample should be analysed for
suspended solids in order to ensure that the discharge is not causing an adverse environmental impact to
the surrounding water environment.
IMSInstruction03/2012
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Sampling, screening and recording of sample results to ensure compliance with relevant consent or
authorisation conditions will be the responsibility of the Principal Contractor.

placed in a hazardous waste storage container in the same way, as any other waste contaminated with a
hazardous substance must be treated, and disposed of, as hazardous waste.

Quality of the discharge from septic tank facilities on construction sites should be visually checked by the
Principal Contractor on a periodic basis as part of their environmental site inspections.

Storage of Waste

Concrete washout areas should be planned to ensure that they do not cause congestion with site traffic
and designed to prevent the escape of run off into the natural environment of the site such as a lined
containment system. When washout areas are full and the concrete has hardened it should be broken out
and disposed of in an appropriate manner. Washout areas should be clearly identified at specified
locations.

Waste should be deposited and contained within suitable labelled storage facilities until its removal from
site by an authorised waste carrier. Waste should be segregated as appropriate for recycling such as
paper, cans, plastics, wood, metal, packaging.
Labelling on containers must be durable and permanent. When determining storage locations,
consideration should be made to enable adequate access and egress for plant and manual handling.
Transfer of Waste

Water Supply
Windfarm construction sites rarely have a connection to a mains water supply with drinking water being
supplied via drinking water coolers and toilet and kitchen facilities being supplied via rainwater harvesting
via holding tanks on the roof of the construction compound or via tankered water.
In some cases, the construction compound can also be supplied by water from an abstraction point, via a
borehole water supply for example, or water may require to be abstracted for other site activities such as
on-site concrete batching plants.
The Principal Contractor will be responsible for monitoring and recording the location of abstraction
activities on-site and associated abstraction rates during the construction phase to demonstrate
compliance to any abstraction licences/permits.

Waste and Resource Management
Waste hierarchy
SPR aims to manage waste in accordance with the waste hierarchy by avoiding waste generation and
promoting waste minimisation in the first instance. This applies to both our construction and operational
sites. Where waste is produced, we will aim to reuse, recycle or recover where practical and economically
feasible prior to considering disposal. We support the Circular Economy and encourage contractors to
also adopt this approach where practicable when considering the management of materials.

Only authorised waste carriers should be employed to remove waste from Construction Sites. The
Principal Contractor will be responsible to ensure that carriers have the required documentation such as
waste carriers’ licence.
A Waste Transfer Note must accompany and be raised before transfer of any non-hazardous waste off
site.
All wastes that are classified as special or hazardous waste are subject to the Consignment Note system
for transfer.
Copies of the above documentation shall require to be retained on-site in line with applicable legal
requirements.
Waste Management Plan (WMP)
SPR construction sites shall require to have a Site Waste Management Plan, which will be the
responsibility of the Principal Contractor. The Plan should record the following information, as a minimum:
x
x
x
x
x

The types of waste generated by the site.
The management approach for each waste type (Reuse, Recycle, Recover, Dispose).
The storage arrangements for each waste type;
Details of Waste Management companies to be used to deal with waste from the project
The site waste monitoring and reporting arrangements.

SPR together with our Suppliers and Sub-contractors who generate or dispose of waste as a result of
carrying out their agreed activities require to do so in a controlled manner and in line with current
legislation.
Types of Waste
Waste produced on site will generally be regarded as ‘controlled’ waste, which comprises household,
commercial or industrial waste. Waste produced by construction sites will usually be regarded as
commercial waste since it will have been produced from premises used wholly or mainly for trade or
business purposes.
Some controlled wastes are often further classified in view of their difficult nature and additional regulatory
controls. In general terms and for most practical purposes it is often easiest to consider wastes as either
hazardous or non-hazardous.
General waste arising at site such as waste paper, plastics, wood, metal, packaging, small quantities of
waste food and food containers and septic tank waste are likely to fall in the non-hazardous category.
Hazardous wastes produced on site will include oils and fuels, oily rags, solvents, chemicals, and electrical
equipment. Absorbent materials used for containing/cleaning spills of substances will be classified as
hazardous waste e.g. oil absorbent matting. The materials should be bagged, sealed and labelled and
IMSInstruction03/2012
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Traffic and Transport
During the construction phase, there will be traffic movements within the site boundary in addition to
associated traffic movements on the local road network such as heavy goods vehicles, turbine
deliveries. Measures to address associated impacts should be set out in the DCEMP and may include a
traffic management plan.

Air, Noise, Vibration, Land and Flora and Fauna
Emissions to Air
During construction in dry weather there is the potential for a certain amount of dust to be generated.
Some of the measures implemented on site may include, but will not be limited to the following:
x
x
x
x

Adherence to the speed limit on site in order to reduce the dust generated from transport on site
roads;
Water bowsers - spraying with water to dampen dust down;
Road sweepers – remove silt from the road surface to reduce the potential for dust on the public
road, if required;
Materials with the potential to produce dust must be stored accordingly to prevent dust
generation e.g. materials stored out of the wind and covered; and
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Transport of dust generating material will be covered.
These kits are used as a first response or for the containment and clean-up of small spills.

Noise and Vibration
There is the potential for noise and vibrations to be generated during the construction process. Measures
will require to be implemented on site to minimise any effects and a programme of monitoring may be
required.
Flora and Fauna
Monitoring of flora and fauna should be undertaken as part of the daily/weekly site inspections carried out
by the on-site Ecological Clerk of Works (ECoW)1 or environmental advisor/manager. All details from the
inspections should be recorded in the form of a monthly report; the report should be issued to SPR and
the Principal Contractor; with findings of the report being discussed at the monthly health, safety and
environmental meetings.

In addition, spill kits should be strategically located at sensitivities areas on site or where activities are
being conducted that have the potential for a spill placing booms across sensitive watercourses
downstream of work areas should also be considered. A supply of spill kits should be held on site and
stocks constantly replenished. Contents of the spill kits will be determined by the Principal Contractor in
line with best practice.
As part of the EERP a specialist spill response contractor will require to be identified for the site to deal
with any major environmental incidents.

Method Statements and Risk Assessments

Depending on the location of the site Consents/Licenses may also be required in relation to Protected
Species and Habitats.

It is the responsibility of the Principal Contractor to have in place method statements and risk assessments
for works being carried out on-site. Where relevant, the method statement should cross reference
applicable environmental risk assessments. The risk assessments should identify environmental hazards
and outline subsequent control measures.

Land Management: Peat

The following environmental risks are examples which could be identified on a construction site;

On sites that will involve the excavations of peat, the Principal Contractor shall prepare a Peat
Management Plan. The Plan will take consideration of appropriate guidance, good practice and satisfy
the requirements of the regulator.

x

Discharges to water (including accidental spillage);

x

Releases to atmosphere (including dust);

x

Discharges to land (including accidental spillage);

x

Waste management (duty of care compliance); and

x

Impact on ecological systems.

Environmental Incident Response
Responsible construction and the management of health, safety and environmental risks are paramount
to the prevention of environmental incidents. The DCEMP will include an Emergency Environmental
Response Procedure, including a response flow chart.
As part of the environmental management controls on Site it is a SPR requirement that the Principal
Contractor shall have in place a dedicated “environmental team”. The purpose of this team is to carry out
environmental management works on site such as surface water management and to respond to
environmental incidents, such as spill response etc.
EERP Flow Chart
Typical contents for an emergency environmental spill response (EERP) flow chart are set out below.
x Assess safety
x Stop Spillage / Leakage at Source
x Contain Spill / Leak
x Notify
x Clean Up (including disposal contaminated material)
x Monitor
Spill Kits
It is an SPR requirement for spill kits to be provided in/with the following on all of SPR construction sites;
x
x
x
x

in all heavy plant and equipment, 4x4 and commercial vehicles;
with all refuelling bowsers;
with all static fuel tanks; and
during all refuelling operations, associated transportation and storage

Control measures should be developed, implemented and monitored to ensure that any impact on the
environment is minimised.
All persons involved in the work activities considered 'key' on a construction site should be given a method
statement briefing, in the form of a tool box talk, delivered by the Principal Contractor. This should outline
the risks involved and the control measures that personnel are expected to comply with. It is general
practice that individuals require to sign a method statement briefing record sheet acknowledging receipt
of the information.

Decommissioning Environmental Considerations
Waste Management.
The decommissioning of the turbines will be undertaken in line with the proposed methods as detailed in
Section 3 and in line with best practice and the Site Waste Management Plan (WMP)/waste hierarchy.
Where possible, concrete broken out from existing turbine foundations and hardstanding areas will be reused on site to infill excavations following infrastructure removal (e.g. transformer bases). Where this is
not possible, materials will be assessed for potential reuse off-site or recycling.
Turbine components will either be re-used (sold on) or recycled off-site.
Should landfilling of turbine components, concrete, stone or other materials generated during the
decommissioning be considered, it will be undertaken in accordance with current Waste Regulations by
the appointed Principal Contractor. This would be a last resort.

1 Note The requirement to have an Ecological Clerk of Works will depend on the site sensitivities and
planning condition requirements
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The Principal Contractor will be required to develop and update a Site Waste Management Plan (SWMP)
for the duration of the decommissioning works. The plan will detail waste types and disposal routes / final
destinations in accordance with current regulations and guidance.

All refuelling will be carried out in a designated area over an impermeable surface (hardstanding /
protective layer / trays) at least 50 metres from surface waters / surface water drains. Refuelling and
transfer of fuels will only be carried out under the supervision of an appropriately.

Ground Disturbance, Material Excavation and Reinstatement.

4. Decommissioning Plan

All plant and machinery moved around site using the existing infrastructure e.g. tracks, hardstanding etc
and will not track across adjacent grassland / habitats unless agreed beforehand and if this is essential in
order to progress the decommissioning works. No short cuts across site are permitted).
The reinstatement of any areas disturbed during the decommissioning works will be undertaken by the
Principal Contractor. The Principal Contractor will record excavated volumes and storage areas, and
volumes and type of material utilised for reinstatement of relevant areas. This information will be updated
for the duration of the decommissioning works and if necessary, will feed into the SWMP.
Reinstatement will be completed using site-won turfs wherever possible without compromising or
damaging established / existing habitats. Where insufficient turfs are available, seed mixes may be
applied. The seed mix and method of application will be agreed with a suitably qualified ecologist to
ensure that the reinstated habitats are compatible with those existing and surrounding the reinstated areas
at the time of decommissioning.
All stockpiled materials will be stored in designated areas and isolated from any surface drains and a
minimum of 50 metres away from surface waters. Aggregate or fine materials storage will be enclosed
and screened/sheeted. Details of peat and soils stockpiling and management is included in the oPMP.
Topsoil and vegetation must be stored separately from subsoil and shall be retained and reinstated on all
areas of stripped ground as soon as possible to prevent erosion and leaching/loss of nutrients. Turfs shall
be reinstated with the vegetated side facing upwards, in order to speed up the re-generation process,
minimise the need for re-seeding, and help maintain the original species mix.
Ecological Protection
As noted under the section above, ground disturbance out with the existing infrastructure footprint will be
avoided, and if occurring, be kept to an absolute minimum. Access routes and disturbance areas will be
identified prior to decommissioning works commencing. Pre-start ecological surveys will be undertaken
to ensure that works will not impact on any protected species.
Should any decommissioning/construction works be undertaken within the breeding bird season (March
to July inclusively), SPR will appoint an ecologist to provide advice and undertake bird mitigation and
monitoring during the initial decommissioning and construction works. The ecologist will be appointed prior
to the breeding bird season commencing and they will liaise with NIEA with regard to possible bird
deterrent measures, mitigation measures timing etc. Any advice and recommendations for mitigation
measures provided by the ecologist, in consultation with NIEA, will be taken into account during the
planning and execution of the works.
General Pollution Prevention Measures
The following points (not exhaustive) indicate general pollution prevention measures in accordance with
those highlighted within the guidelines referenced in this document.
Any material or substance which could cause pollution, including fuels/oils, wet cement, raw concrete or
silty water will be prevented from entering groundwater, surface water drains or surface waters by the
appropriate use of and appropriate placement of (temporary) e.g. cut-off drains and silt traps. Any sign of
failing water treatment measures or sight of silted or contaminated water entering any surface water on
site will be reported immediately.
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Background
The first phase of the Development will comprise the decommissioning and removal of the existing
turbines, external transformers and wind monitoring masts from the site. It is anticipated that the turbines
and external transformers will be carefully dismantled and transported offsite, possibly for resale in the
second-hand market, estimated to commence in 2023. It is expected that the construction phase of the
Development will run in parallel with the decommissioning of the Operational Rigged Hill Windfarm and
take approximately 8 months in total. This period is somewhat weather dependent and could be affected
by onsite conditions.
The dismantling of the Operational Rigged Hill Windfarm is expected to take approximately two months
following an initial period of four weeks during which a temporary decommissioning / construction
compound will be constructed and existing tracks and crane hardstandings will be cleared of vegetation
and upgraded for use by decommissioning vehicles as required.
The decommissioning of the wind farm infrastructure is not expected to pose significant risks to the
environment (based on the ES), nevertheless risks need to be addressed in order to ensure that no or
insignificant impact on the environment occurs. It is expected that the environmental protection and
mitigation measures specified within the DCEMP and the HMP will apply also apply to decommissioning.
In this regard, all requirements contained within the ES and DCEMP with regards to mitigation and
protection for ecological receptors, waste management, surface water management, peat disturbance and
prevention of pollution will also apply to decommissioning works.
The decommissioning of turbine components will be undertaken in line with best practice and the waste
hierarchy.

Decommissioning Details
Following initial track construction and upgrade, cranes will be used to split the turbines into suitable
sections, which will then be transported from the Site by heavy goods vehicles (HGVs) for resale.
Following removal of the blades, power cables will be disconnected and lowered with control cables left
in place, before the tower sections are lowered.
Where possible, concrete broken out from existing turbine foundations and hardstanding areas will be reused on site. Where this is not possible, materials will be assessed for potential reuse off-site or recycling.
Turbine components will be either reused (sold on) or recycled off-site.
Landfilling of turbine components or other materials generated during the decommissioning will be a last
resort and will be undertaken in accordance with current Waste Regulations by the appointed Principal
Contractor. All wastes will be dealt with in accordance with a Site Waste Management Plan (SWMP)
developed prior to commencement of decommissioning works and maintained as a live
Buildings will be demolished and all interior and exterior components taken off site for reuse or recycling
wherever possible.
In locations where the areas of the turbine and transformer bases will not form part of the new crane
hardstanding and laydown areas, they will be cut to 1 m below the surface and backfilled with suitable
topsoil, generated from the construction activities elsewhere in the Site. Areas of hardstanding and access
track which are being reused will be retained, whilst unaffected areas of hardstanding and access track
IMSInstruction03/2012
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that have already naturally regenerated will either be left in situ, or removed and reinstated, with materials
reused in the construction activities elsewhere on the Site and in accordance with the Draft HMP.

Physical monitoring: A programme of physical monitoring may be established such as water quality,
dust, noise, vibration, and energy and resource usage.

Redundant tracks will be broken out and stone removed or reused on site if a suitable use can be
identified. Reinstatement of tracks and turbine foundations and hardstandings will be undertaken by use
of either:

6. Legal Compliance

x

soil material retained on site during the original construction; or

x

imported soil and topsoil.

SPR sites are constructed under specific consents and licenses issued by Government bodies such as
the Planning Inspectorate, Local Authority, Energy Consents Unit and the Regulators such as SEPA, the
Environment Agency, Natural Resource Wales, Northern Ireland Environment Agency, Environmental
Protection Agency (Ireland) . Specific limits for emissions to air, land and water and working practices
(such as seasonal exclusions) are contained within these consents/licenses and may not be breached at
any time.

The reinstatement of any areas disturbed during the decommissioning works will be undertaken by the
Contractor. The Contractor will be required to record excavated volumes and storage areas, and volumes
and type of material utilised for reinstatement and relevant areas.
Should the import of soils or stone be required, then such materials will be accompanied by either a
Declaration of Analysis, written confirmation that material was produced under a quality control procedure
in accordance with the WRAP Quality Protocol, or other applicable procedure in place at the time of the
decommissioning works.
Seeding may be required if suitable vegetation turfs are not available. Seed mixes will be selected to be
compatible with existing habitats at the time of decommissioning.

5. Monitoring including Site inspections
Monitoring
A programme of monitoring shall require to be set up for the site, this should be documented in the DCEMP
and include the following items, where relevant;
Surveys: Pre-construction and ongoing ecological surveys such as surveys for European Protected
Species, bird surveys, protected habitats etc as required.
Site Inspections: The Principal Contractor, or appointed delegate will require to undertake site inspections;
on at least a weekly basis (dependant on site activities). These site inspections will require to include an
environmental component which will cover the SPR requirements set out on UKEN-IGE-SPR0009
Guidance for Construction Sites Environmental Inspections and as a minimum cover waste management;
surface water management; management of hazardous materials, water and wastewater management;
emergency response, incidents and complaints, nuisance; and other site-specific issues. Weekly
inspections will be complimented by a combination of daily/monthly inspections, dependant on the sitespecific requirements.
SPR also carry out periodic site inspections to assess the performance of the various contractors on site.
This is recorded on the form UKEN-FGE-SPR0027 Construction Environmental Site Inspection Form
which covers the SPR requirements set out above.
The Principal Contractor is responsible for ensuring the close out of any actions identified during the
inspections. Records of the inspections carried out are to be retained onsite by the Principal Contractor;
any remedial actions required are also recorded.
Environmental Audits: internal (Principal Contractor) and external (via Client). The SPR EMS and
associated audit programme includes the requirement to audit SPR construction sites on a periodic basis.
This is in addition to the site inspections. An audit checklist is used to ensure that a standard approach is
applied across all of our construction sites. All audits are carried out by trained personnel within the SPR
environmental team (or delegated specialists). All actions raised from the audit are logged within the EMS;
progress tracked and a closing date assigned when the action is complete.

IMSInstruction03/2012

DOCUMENT CONSIDERED UNCONTROLLED WHEN PRINTED

Planning Conditions

The Principal Contractor will be required to ensure that all relevant planning conditions for the site are
complied with.
In addition, the SPR project manager will be responsible for maintaining an up-to-date register of the
planning conditions for the site that specifically relate to the construction phase of the project. Planning
conditions will be reviewed by the SPR project manager on a periodic basis to ensure that all of the
planning conditions are being complied with and progress against each planning condition will be logged
in the register. A copy of the planning conditions will require to be held on-site.

Legal Register
The Principal Contractor will be required to ensure that all relevant environmental legislation and best
practice are complied with on site.
In addition, it is SPR policy to minimise the impact of its construction activities on the environment by
complying with all current environmental legislation and best practice. In order to ensure that SPR are
aware of the requirements of current environmental legislation a Legal and Compliance Register is kept
as part of the SPR EMS.
All contractors on-site including the Principal Contractor and the turbine contractor are required to comply
with current (and future) environmental legislation, regulations, best practice, and standards applicable to
the activities in which they are engaged and other environmental requirements decided upon by SPR.
This includes maintaining sufficient records of environmental information and audits both to show
compliance with legal requirements and to demonstrate continual improvement where appropriate.
The Principal Contractor will be responsible for applying and obtaining any related consents/licenses to
their activities such as septic tank consents, water abstraction licenses, activities associated with water
crossings, environmental protected species licenses and other discharge consents or environmental
permits.
SPR will assess compliance to relevant environmental legislation as part of the SPR construction site
environmental audits and inspections.

7. Training including Site Induction
Various mechanisms are employed at construction sites to communicate environmental management
requirements. Key mechanisms are set out below.

Site Inductions
All SPR construction sites require to have a site induction that includes an environmental component.
Designated on site personnel from the Principal Contractors project team will be responsible for preparing
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and delivering the site induction and maintaining documented attendee records. SPR have guidance on
the environmental management contents of site inductions that includes the following items:
x

Permits/licences;

x

Waste;

x

Water and Wastewater;

x

Fuel, Oil and Chemical Management;

x

Spillage; and

x

Environmental Incident Reporting and Environmental Emergency Response Arrangements.
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Best Practice Guidance/Industry Standards such as Pollution Prevention Guidelines and the updated
Guidance for Pollution Prevention (GPPs). Copies of these documents are available through the
NetRegs web site.

Environmental Incidents

TBT are an effective method for the dissemination of information relating to work activities. Environmental
TBTs will require to be delivered by the Principal Contractor to on-site personnel on an as required basis.
When a TBT has been delivered it is the responsibility of the Principal Contractor to ensure that all
personnel attending the TBT have signed a TBT attendance sheet. Topics for environmental TBT may
include;
Waste Management

x

Delivery and Storage of Oils and Chemicals

x

Waste Water and Water Supply Monitoring

x

Surface Water Management

x

Emergency Response

x

Ecological Sensitivities

x

Spill response training

It is an SPR requirement that all our constructions sites have an environmental notice board. The notice
board will be used to display copies of relevant environmental management information, including but not
limited to the following;
x

SPR Environmental Policy

x

SPR Environmental Behaviours

x

Relevant SPR Environmental Bulletins and Alerts

x

Site Plan showing ecologically sensitive areas or management areas

x

Emergency Response Contact Details

x

Emergency Response Flowchart

8. Reference material
Key reference material in this section of the DCEMP should include the following.
Site Planning Conditions

x

Legal Register

It is the responsibility of the Principal Contractor to ensure that all staff including any subcontractors are
trained in the environmental emergency response plan so that they are prepared to respond to an incident
promptly and effectively on-site. Where appropriate, SPR encourage a test of the environmental
emergency response plan to be carried out on-site by the Principal Contractor.
The Principal Contractor will be required to report environmental incidents to the SPR project team. Details
of the incident report require to be logged in the SPR reporting system by the relevant SPR project team
member.

The Principal Contractor will require to have in place a procedure for recording and responding to public
complaints. The Principal Contractor will be required to report public complaints to the SPR project team.
Details of the complaint are required to be logged in the SPR reporting system by the relevant SPR project
team member.

Meetings

Environmental Notice board

x

The Principal Contractor will be required to prepare a site specific environmental emergency incident
response plan. The plan will require to include how to report and deal with an environmental incident
including the measures available to contain/clean up an incident (e.g. spill kits).

Public Complaints

x

Environmental meetings and debriefs will require to be held on-site. This includes a standard monthly
health, safety and environment meeting that is required to be held on all SPR construction sites. The
meeting will require to be chaired by a member of the SPR project team and attendees generally include
the Principal Contractor, turbine supplier, key sub-contractors and environmental specialists such as
Ecological Clerk of Works.
Where deemed appropriate and on sites where an Ecological Clerk of Works is present, weekly ECoW
meetings may be held between the ECoW and the Principal Contractor and any other appropriate parties.
The purpose of these meetings is to discuss ongoing issues relating to the ECoWs remit, that have been
raised through the ECoW reports and to produce an action list to help prioritise the close out of the actions.

Community Liaison
Depending on the site location, a public/community relations plan may be developed for the site by the
Principal Contractor. The purpose of the plan is to set out the approach to community liaison for the
duration of the Project. SPR would also contribute to the plan.

10. Contractor Management
The Site DCEMP should set out how the Principal Contractor manages their subcontractor’s onsite. This
may range from the selection and assessment processes to the assessment of performance on site.
In regards to SPR, SPR appoint third parties to construct our portfolio of onshore windfarms such as the
Principal Contractor and turbine supplier.
SPR have a preference for our construction sites to be registered by our Principal Contractors under the
Considerate Contractors Scheme. Sites and companies that register with the scheme are monitored

Consents/Licences/Permits
IMSInstruction03/2012
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against a Code of Considerate Practice that focuses on three main areas of concern: the general public,
the workforce and the environment.
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 ǣ  ǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤͳͺ
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1

>ŝƐƚŽĨ&ŝŐƵƌĞƐĂŶĚDĂƉƐ

&ŝŐƵƌĞϭ͗WƌŽĐĞƐƐĨŽƌŵŽŶŝƚŽƌŝŶŐĂŶĚŵĂŶĂŐĞŵĞŶƚƚŽĂĐŚŝĞǀĞŚĂďŝƚĂƚƌĞƐƚŽƌĂƚŝŽŶ͕ƌĞĚƌĂǁŶĨƌŽŵ,ƵƌĨŽƌĚĂŶĚ
^ĐŚŶĞŝĚĞƌ;ϮϬϬϳͿ͘

DĂƉϭ͗^ŝƚĞůĂǇŽƵƚ
DĂƉϮ͗DĂŶĂŐĞŵĞŶƚŵĞĂƐƵƌĞƐ
DĂƉϯ͗,ǇĚƌŽůŽŐŝĐĂůŵŽŶŝƚŽƌŝŶŐ





/ŶƚƌŽĚƵĐƚŝŽŶ
dŚĞŽǀĞƌĂůůƉƵƌƉŽƐĞŽĨƚŚĞZŝŐŐĞĚ,ŝůůZĞƉŽǁĞƌŝŶŐ,ĂďŝƚĂƚDĂŶĂŐĞŵĞŶƚWůĂŶ;͞ƚŚĞ,DW͟ͿŝƐƚŽ
ŝŵƉůĞŵĞŶƚƉŽƐŝƚŝǀĞůĂŶĚŵĂŶĂŐĞŵĞŶƚĨŽƌƚŚĞďĞŶĞĨŝƚŽĨůĂŶĚƐĐĂƉĞĂŶĚŶĂƚƵƌĞĐŽŶƐĞƌǀĂƚŝŽŶǁŚŝĐŚǁŝůů
ŵŝƚŝŐĂƚĞĂŶǇĂĚǀĞƌƐĞŝŵƉĂĐƚƐƚŚĂƚƚŚĞtŝŶĚĨĂƌŵŵĂǇŚĂǀĞŚĂĚ͘/ŶĂĚĚŝƚŝŽŶƚŽƉƵƌĞůǇŵŝƚŝŐĂƚŝŶŐ
ĂŐĂŝŶƐƚĂŶǇĂĚǀĞƌƐĞŝŵƉĂĐƚƐ͕^ĐŽƚƚŝƐŚWŽǁĞƌZĞŶĞǁĂďůĞƐŝƐĂůƐŽĐŽŵŵŝƚƚĞĚƚŽĞŶŚĂŶĐŝŶŐƚŚĞŶĂƚƵƌĞ
ĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚůĂŶĚƐĐĂƉĞǀĂůƵĞŽĨƚŚĞtŝŶĚĨĂƌŵƐŝƚĞ͘dŚĞ,DWĚĞĨŝŶĞƐƚŚĞŝŵƐĂŶĚKďũĞĐƚŝǀĞƐŽĨ
ƚŚĞůĂŶĚŵĂŶĂŐĞŵĞŶƚƚŚĂƚǁŝůůďĞŝŵƉůĞŵĞŶƚĞĚŽŶƐŝƚĞƚŽĂĐŚŝĞǀĞƚŚŝƐŽǀĞƌĂůůƉƵƌƉŽƐĞ͘
ϭ͘ϭ ĂĐŬŐƌŽƵŶĚ
^ĐŽƚƚŝƐŚWŽǁĞƌZĞŶĞǁĂďůĞƐ͛;^WZͿƉƌŽƉŽƐĂůĨŽƌƚŚĞĚĞĐŽŵŵŝƐƐŝŽŶŝŶŐĂŶĚƌĞƉŽǁĞƌŝŶŐŽĨƚŚĞĐƵƌƌĞŶƚ
ZŝŐŐĞĚ,ŝůůtŝŶĚĨĂƌŵŝƐĂďŽƵƚƚŽďĞƐƵďŵŝƚƚĞĚĂƐĂƉůĂŶŶŝŶŐĂƉƉůŝĐĂƚŝŽŶ͕ĂŶĚƚŚŝƐĚŽĐƵŵĞŶƚǁŝůůďĞ
ƐƵďŵŝƚƚĞĚŝŶƐƵƉƉŽƌƚŽĨƚŚĞĂƉƉůŝĐĂƚŝŽŶ͘dŚĞƉƌŽƉŽƐĂůǁŝůůĂĚǀŽĐĂƚĞƚŚĞƌĞŵŽǀĂůŽĨƚŚĞĞǆŝƐƚŝŶŐ
ƚƵƌďŝŶĞƐĂŶĚƌĞƉůĂĐŝŶŐƚŚĞŵǁŝƚŚϳůĂƌŐĞƌƚƵƌďŝŶĞƐ͘tŚĞƌĞƉŽƐƐŝďůĞƚŚĞĞǆŝƐƚŝŶŐŝŶĨƌĂƐƚƌƵĐƚƵƌĞǁŝůůďĞ
ƌĞƵƐĞĚ͕ĂůƚŚŽƵŐŚĂƐƉĂƌƚŽĨƚŚĞƌĞƉŽǁĞƌŝŶŐĚĞǀĞůŽƉŵĞŶƚŶĞǁĂĐĐĞƐƐƚƌĂĐŬƐǁŝůůŶĞĞĚƚŽďĞ
ĐŽŶƐƚƌƵĐƚĞĚ͘dŚĞĂƐƐŽĐŝĂƚĞĚŵŝƚŝŐĂƚŝŽŶĂŶĚŚĂďŝƚĂƚŵĂŶĂŐĞŵĞŶƚĨŽƌƚŚĞƌĞƉŽǁĞƌŝŶŐĚĞǀĞůŽƉŵĞŶƚ
;ŝŶĐůƵĚŝŶŐƚŚĞŶĞǁĂĐĐĞƐƐƚƌĂĐŬƐ͕ĂŶĚŵĂŝŶĂĐĐĞƐƐƚƌĂĐŬͿŝƐŝŶĐůƵĚĞĚǁŝƚŚŝŶƚŚŝƐĚŽĐƵŵĞŶƚ͘

2 >ĂŶĚKǁŶĞƌƐŚŝƉ
>ĂŶĚǁŝƚŚŝŶƚŚĞƐŝƚĞďŽƵŶĚĂƌǇŝƐŽǁŶĞĚďǇŵƵůƚŝƉůĞŝŶĚŝǀŝĚƵĂůƐĂŶĚŚĂƐďĞĞŶůĞĂƐĞĚƚŽ^WZ͘dŚĞ>ĞĂƐĞ
ŐƌĞĞŵĞŶƚƐŝŶĐůƵĚĞƉƌŽǀŝƐŝŽŶƚŽĞŶĂďůĞ^WZƚŽŝŵƉůĞŵĞŶƚŵĂŶĂŐĞŵĞŶƚǁŽƌŬƐŽŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐ
ŚĂďŝƚĂƚ͘

3 ^ŝƚĞ>ŽĐĂƚŝŽŶĂŶĚ,DWĂƌĞĂ
dŚĞƐŝƚĞŝƐůŽĐĂƚĞĚϴŬŵĞĂƐƚŽĨ>ŝŵĂǀĂĚǇ͕EŽƌƚŚĞƌŶ/ƌĞůĂŶĚ͘dŚĞ,ĂďŝƚĂƚDĂŶĂŐĞŵĞŶƚƌĞĂ;͞ƚŚĞ
,D͟ͿůŝĞƐǁŝƚŚŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚďŽƵŶĚĂƌǇĂŶĚĞŶĐŽŵƉĂƐƐĞƐĂƚŽƚĂůĂƌĞĂŽĨϳϲ͘ϬϰŚĂ͘dŚŝƐ
ŝŶĐŽƌƉŽƌĂƚĞƐϰϯ͘ϰϰŚĂŽĨƉĞĂƚůĂŶĚŚĂďŝƚĂƚ͕ǁŚŝĐŚŝƐĐŽŶƐŝĚĞƌĞĚĂĚĞƋƵĂƚĞƚŽĐŽŵƉĞŶƐĂƚĞĨŽƌƚŚĞ
ϭ͘ϱϯŚĂŽĨďŽŐŚĂďŝƚĂƚƉƌĞĚŝĐƚĞĚƚŽďĞůŽƐƚĂƐƉĂƌƚŽĨƚŚĞƉƌŽũĞĐƚ;ZŝŐŐĞĚ,ŝůůtŝŶĚĨĂƌŵZĞƉŽǁĞƌŝŶŐ
ŶǀŝƌŽŶŵĞŶƚĂů^ƚĂƚĞŵĞŶƚͿ͖ĂŶϴ͘ϲϳŚĂŵĂŶĂŐĞŵĞŶƚĂƌĞĂƚŽĐŽŵƉĞŶƐĂƚĞĨŽƌƚŚĞĐ͘ϱ͘ϲŚĂĨŽŽƚƉƌŝŶƚŽĨ
ƚŚĞŵĂŝŶĂĐĐĞƐƐƚƌĂĐŬ͖ĂŶĚĂϮϯ͘ϵϰŚĂŵĂŶĂŐĞŵĞŶƚĂƌĞĂƚŽǁŚŝĐŚŝŶĐůƵĚĞƐĂƐƵŝƚĞŽĨŵĞĂƐƵƌĞƐƚŽ
ŝŵƉƌŽǀĞƚŚĞŚĂďŝƚĂƚĨŽƌĂǁŝĚĞƌĂŶŐĞŽĨďŝƌĚƐƉĞĐŝĞƐ͕ďƵƚƉĂƌƚŝĐƵůĂƌůǇƐŶŝƉĞ͕ŚĞŶŚĂƌƌŝĞƌ͕ŬĞƐƚƌĞů͕
ƐŬǇůĂƌŬĂŶĚŵĞĂĚŽǁƉŝƉŝƚ͘dŚĞďƌĞĂŬĚŽǁŶŽĨƚŚĞĂƌĞĂƐŝƐƐŚŽǁŶŝŶdĂďůĞϭ͘

EĂŵĞ
hŶŝƚ
hŶŝƚ
hŶŝƚ
hŶŝƚ
hŶŝƚ
hŶŝƚ&
hŶŝƚ'
dŽƚĂů

ƌĞĂ;ŚĂͿ
ϭϭ͘ϵϴ
ϲ͘ϱϬ
ϭϲ͘ϲϲ
ϳ͘ϴϲ
Ϭ͘ϰϰ
ϴ͘ϲϳ
Ϯϯ͘ϵϰ
ϳϲ͘Ϭϰ


dĂďůĞϭ͗,DďƌĞĂŬĚŽǁŶ
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4

,ĂďŝƚĂƚŽŶĚŝƚŝŽŶ

ϰ͘ϭ KǀĞƌǀŝĞǁ
WƌŝŽƌƚŽĚĞǀĞůŽƉŝŶŐƚŚĞ,DW^WZĐŽŵŵŝƐƐŝŽŶĞĚĂWŚĂƐĞϭŚĂďŝƚĂƚƐƵƌǀĞǇƚŽĐůĂƐƐŝĨǇŚĂďŝƚĂƚƚǇƉĞ
ĂĐƌŽƐƐƚŚĞƐŝƚĞ͘tŚĞƌĞƉŽƚĞŶƚŝĂůůǇƐĞŶƐŝƚŝǀĞŚĂďŝƚĂƚƐƐƵĐŚĂƐďŽŐŽƌŚĞĂƚŚǁĞƌĞŝĚĞŶƚŝĨŝĞĚ͕ĨƵƌƚŚĞƌ
ƐƵƌǀĞǇƐǁĞƌĞĐĂƌƌŝĞĚŽƵƚƚŽŝŶĨŽƌŵĐŽŶĚŝƚŝŽŶĂŶĚƉƌŽǀŝĚĞŵŽƌĞĚĞƚĂŝůĞĚŝŶĨŽƌŵĂƚŝŽŶŽŶƉĞĂƚĚĞƉƚŚ͕
ǀĞŐĞƚĂƚŝŽŶĐŽŵƉŽƐŝƚŝŽŶĂŶĚƚŚĞƵŶĚĞƌůǇŝŶŐƐŝƚĞŚǇĚƌŽůŽŐǇ͘

ǀŝƐŝďůĞƚŚƌŽƵŐŚŽƵƚƚŚĞĂƌĞĂ;WŚŽƚŽϯͿ͘dŚĞĐŽŶŝĨĞƌƐĂƌĞǀĂƌŝĂďůĞŝŶŚĞŝŐŚƚĂŶĚĚĞŶƐŝƚǇǁŝƚŚƐŽŵĞ
ƌĞĂĐŚŝŶŐŽǀĞƌϰŵ͘


ϰ͘ϭ͘ϭ WĞĂƚůĂŶĚŚĂďŝƚĂƚƐƚĂƚƵƐ
ůƚŚŽƵŐŚŵŽƐƚŽĨƚŚĞƐŝƚĞŝƐŽŶƉĞĂƚхϱϬĐŵ͕ŚŝƐƚŽƌŝĐĂůůĂŶĚŵĂŶĂŐĞŵĞŶƚŝŶĐůƵĚŝŶŐƉĞĂƚĐƵƚƚŝŶŐ͕
ůŝǀĞƐƚŽĐŬŐƌĂǌŝŶŐĂŶĚĚƌĂŝŶĂŐĞŚĂƐŚĂĚĂŶĞŐĂƚŝǀĞŝŵƉĂĐƚŽŶďŽŐĐŽŶĚŝƚŝŽŶ͘dŚĞĚĞĞƉĞƐƚƉĞĂƚŝƐ
ůŽĐĂƚĞĚŽŶƚŚĞĞĂƐƚĞƌŶŚŝůůƉůĂƚĞĂƵ;ĐŝƌĐĂ͘ϯŵŵĂǆŝŵƵŵĚĞƉƚŚͿ͕ĂůƚŚŽƵŐŚƚŚĞƌĞĂƌĞĂŶƵŵďĞƌŽĨ
ƐŚĂůůŽǁĞƌĂƌĞĂƐ͕ƉĂƌƚŝĐƵůĂƌůǇƚŽƚŚĞƐŽƵƚŚŽĨƚŚĞƐŝƚĞ͘WĞĂƚĚĞƉƚŚƚǇƉŝĐĂůůǇĚĞĐƌĞĂƐĞƐǁŝƚŚŝŶĐƌĞĂƐĞĚ
ƐůŽƉĞĂŶĚƌĞĚƵĐĞĚĞůĞǀĂƚŝŽŶƚŽǁĂƌĚƐƚŚĞǁĞƐƚŽĨƚŚĞƐŝƚĞ͕ĂƐƚŚĞŚĂďŝƚĂƚƚƌĂŶƐŝƚŝŽŶƐĨƌŽŵĂĚĞŐƌĂĚĞĚ
ďŽŐƚŽŚĞĂƚŚůĂŶĚĂŶĚĞǀĞŶƚƵĂůůǇƚŽŐƌĂƐƐůĂŶĚ͘DŽŶŝƚŽƌŝŶŐŽĨĚŝƉǁĞůůƐŝŶĚŝĐĂƚĞĚƚŚĂƚƚŚĞďŽŐǁĂƚĞƌ
ƚĂďůĞĂĐƌŽƐƐƚŚĞƐŝƚĞŝƐůŽǁĞƌƚŚĂŶǁŽƵůĚŶŽƌŵĂůůǇďĞĨŽƵŶĚŽŶĂŶŝŶƚĂĐƚďŽŐ;ƐĞĞƉƉĞŶĚŝǆĨŽƌ
ĨƵƌƚŚĞƌĚĞƚĂŝůƐͿ͘

hŶŝƚŚĂƐĞǆƚĞŶƐŝǀĞĞǀŝĚĞŶĐĞŽĨŚŝƐƚŽƌŝĐƉĞĂƚĐƵƚƚŝŶŐĂůŽŶŐǁŝƚŚĂĚƌĂŝŶĂŐĞŶĞƚǁŽƌŬĂƚϭϬŵƐƉĂĐŝŶŐ
ĐŽǀĞƌŝŶŐƚŚĞĞŶƚŝƌĞĂƌĞĂ;WŚŽƚŽϭͿ͘ůƚŚŽƵŐŚ^ƉŚĂŐŶƵŵŵŽƐƐĞƐƉĞƌƐŝƐƚŝŶƚŚĞĚĞƉƌĞƐƐŝŽŶƐƚŚĞĚƌĂŝŶƐ
ƌĞŵĂŝŶĂĐƚŝǀĞǁŚŝĐŚĂĐƚƚŽůŽǁĞƌƚŚĞǁĂƚĞƌƚĂďůĞ͘WĞĂƚĚĞƉƚŚŝƐƌĞůĂƚŝǀĞůǇƐŚĂůůŽǁ;ĂƉƉƌŽǆŝŵĂƚĞůǇ
ϯϬĐŵͿ͕ďƵƚƚŚĞƌĞŝƐƉŽƚĞŶƚŝĂůĨŽƌƉŽƐŝƚŝǀĞŵĂŶĂŐĞŵĞŶƚǁŽƌŬƚŽƌĞƐƚŽƌĞƚŚĞŚĂďŝƚĂƚ͘

ŶŽůĚƉĞĂƚďĂŶŬƐĞƉĂƌĂƚĞƐhŶŝƚĂŶĚhŶŝƚ͕ǁŝƚŚƚŚĞƉĞĂƚŝŶhŶŝƚĂƉƉĂƌĞŶƚůǇƵŶĐƵƚĂŶĚƌĞŵĂŝŶƐ
ŽǀĞƌϭŵĚĞƉƚŚ;WŚŽƚŽϮͿ͘



WŚŽƚŽƐϭΘϮ͗ƌĂŝŶƐŝŶhŶŝƚ;ůĞĨƚͿĂŶĚŽůĚƉĞĂƚďĂŶŬƐĞƉĂƌĂƚŝŶŐhŶŝƚƐΘ;ƌŝŐŚƚͿ

dŚĞϭϬŵƐƉĂĐŝŶŐĚƌĂŝŶĂŐĞƉĂƚƚĞƌŶĐŽŶƚŝŶƵĞƐĂĐƌŽƐƐhŶŝƚ͕ĂŶĚƚŚĞƌĞŝƐĞǀŝĚĞŶĐĞŽĨĚƌǇĞƌŚǇĚƌŽůŽŐŝĐĂů
ĐŽŶĚŝƚŝŽŶƐǁŝƚŚĂůůƵŶĂǀƵůŐĂƌŝƐĂŶĚŶŽŶͲďŽŐŐƌĂƐƐĞƐƉƌĞǀĂůĞŶƚǁŚĞƌĞĂƐ^ƉŚĂŐŶƵŵ ŵŽƐƐĞƐĂƌĞ
ƌĞƐƚƌŝĐƚĞĚƚŽƚŚĞĚƌĂŝŶƐ͘ZĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐĂƌĞǁŝĚĞƐƉƌĞĂĚƚŚƌŽƵŐŚŽƵƚhŶŝƚ͕ĂŶĚƚŚĞƌĞŝƐ
ĞǀŝĚĞŶĐĞƚŚĂƚĂƚƚĞŵƉƚƐŚĂǀĞƉƌĞǀŝŽƵƐůǇďĞĞŶŵĂĚĞƚŽƌĞŵŽǀĞƚŚĞƚƌĞĞƐ͕ǁŝƚŚƌĞƐŝĚƵĞĂŶĚƐƚƵŵƉƐ
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WŚŽƚŽϯ͗ZĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐ͕ŽůĚƐƚƵŵƉƐĂŶĚƚƌĞĞƌĞƐŝĚƵĞŽŶhŶŝƚ

hŶŝƚŝƐĚŽŵŝŶĂƚĞĚďǇĂůůƵŶĂǀƵůŐĂƌŝƐĂŶĚĂůƐŽŚĂƐĂŚŝŐŚĐŽǀĞƌŽĨŐƌĂƐƐĞƐĂŶĚŽƚŚĞƌĚǁĂƌĨƐŚƌƵďƐ
ƐƵĐŚĂƐsĂĐĐŝŶŝƵŵŵǇƌƚŝůƵƐ͕ƐƉĞĐŝĞƐƚŚĂƚƚǇƉŝĐĂůůǇƐƵŐŐĞƐƚĚƌǇĐŽŶĚŝƚŝŽŶƐ͘dŚĞƌĞŝƐŶŽĞǀŝĚĞŶĐĞŽĨ
ǁŝĚĞƐƉƌĞĂĚŚŝƐƚŽƌŝĐĂůƉĞĂƚĐƵƚƚŝŶŐŽƌƌĞŐƵůĂƌĚƌĂŝŶĂŐĞŝŶƚŚĞĂƌĞĂǁŚŝĐŚǁŽƵůĚŐŝǀĞƌŝƐĞƚŽƚŚĞƉŽŽƌ
ŚǇĚƌŽůŽŐǇ͘dŚĞĂƌĞĂŝƐĞǆƚĞŶƐŝǀĞůǇŚƵŵŵŽĐŬĞĚǁŝƚŚƚŚĞƚƌƵĞƉĞĂƚƐƵƌĨĂĐĞхϱϬĐŵĨƌŽŵƚŚĞƚŽƉŽĨƚŚĞ
ďĂƐĂůůĂǇĞƌĂŶĚǀĞƌǇƚĂůůĚǁĂƌĨƐŚƌƵďƐƚĂƚƵƌĞ͘

ZĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐ;ůŝŬĞůǇƐĞĞĚĞĚĨƌŽŵƚŚĞĂĚũĂĐĞŶƚĨŽƌĞƐƚƌǇͿĂƌĞĨŽƵŶĚĂĐƌŽƐƐƚŚĞĂƌĞĂŝŶǀĂƌŝĂďůĞ
ŚĞŝŐŚƚĂŶĚĚĞŶƐŝƚǇĂůďĞŝƚƐƉĂƌƐĞƌƚŚĂŶŝŶhŶŝƚ͕ǁŝƚŚƐŽŵĞхϰŵƚĂůů;WŚŽƚŽϰͿ͘dŚĞƌĞŝƐĞǀŝĚĞŶĐĞŽĨ
ůŽĐĂůŝƐĞĚƉĞĂƚĐƵƚƚŝŶŐĂůŽŶŐƚŚĞƌŽĂĚĞĚŐĞƐĂŶĚĂƐŵĂůůŶƵŵďĞƌŽĨĂĐƚŝǀĞĚƌĂŝŶƐ;DĂƉϮͿ͘
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5

ŝŵƐĂŶĚKďũĞĐƚŝǀĞƐ

ϱ͘ϭ ĞůŝǀĞƌǇWƌŽĐĞƐƐ
dŚĞĚĞůŝǀĞƌǇŽĨĂŶ,DWŝƐďĂƐĞĚŽŶĂĐŚŝĞǀŝŶŐƚŚĞǀĂƌŝŽƵƐŝŵƐ͕ǁŚŝĐŚĂƌĞĂƐƐĞƐƐĞĚďǇŵĞĂƐƵƌŝŶŐƚŚĞ
ĞǆƚĞŶƚƚŽǁŚŝĐŚĐůĞĂƌůǇĚĞĨŝŶĞĚKďũĞĐƚŝǀĞƐĂŶĚƚŚĞŝƌĂƐƐŽĐŝĂƚĞĚĐŽŶĚŝƚŝŽŶŝŶĚŝĐĂƚŽƌƐŚĂǀĞďĞĞŶŵĞƚ͘
dŚĞĚĞĨŝŶŝƚŝŽŶŽĨĞĂĐŚKďũĞĐƚŝǀĞŝƐƚŚĞƌĞĨŽƌĞĂŬĞǇƌĞƋƵŝƌĞŵĞŶƚĨŽƌĂŶ,DWƚŽĂůůŽǁƉƌŽŐƌĞƐƐƚŽďĞ
ĂƐƐĞƐƐĞĚŝŶĂƋƵĂŶƚŝĨŝĞĚ͕ŽďũĞĐƚŝǀĞǁĂǇǁŚŝĐŚŚĂƐĐůĞĂƌŝŵƉůŝĐĂƚŝŽŶƐĨŽƌǁŚĞƚŚĞƌƚŚĞŽǀĞƌĂůůŝŵƐĂƌĞ
ůŝŬĞůǇƚŽďĞŵĞƚĂŶĚĂŶǇŵĂŶĂŐĞŵĞŶƚŵĞĂƐƵƌĞƐǁŚŝĐŚŶĞĞĚƚŽďĞƉƵƚŝŶƉůĂĐĞŽƌĂŵĞŶĚĞĚ͘

ƐƵŵŵĂƌǇŽĨƚŚĞƐƚĂŐĞƐŝƐƐŚŽǁŶŝŶ&ŝŐƵƌĞϭǁŚŝĐŚŚĂƐďĞĞŶĂƉƉůŝĞĚƚŽĞĂĐŚKďũĞĐƚŝǀĞǁŝƚŚŝŶƚŚŝƐ
,DW͘&ŽƌKďũĞĐƚŝǀĞƐǁŚĞƌĞƚŚĞƌĞƋƵŝƌĞĚŵĂŶĂŐĞŵĞŶƚŝƐŶŽƚŽďǀŝŽƵƐ͕ŽƌƚŚĞƉƌŽĐĞƐƐĞƐŶŽƚǁĞůů
ĞŶŽƵŐŚƵŶĚĞƌƐƚŽŽĚƚŽĂůůŽǁƚŚĞŵƚŽďĞĚĞĨŝŶĞĚŝŶĚĞƚĂŝů͕ĂƉƌŽŐƌĂŵŵĞŽĨƚƌŝĂůƐŝƐĂĚǀŽĐĂƚĞĚƚŽĂůůŽǁ
ƚŚĞŵĞƚŚŽĚƐ͕ĐŽƐƚƐ͕ƌĂƚĞƐĂŶĚĞĨĨĞĐƚƐŽĨŵĂŶĂŐĞŵĞŶƚŵĞĂƐƵƌĞƐƚŽďĞĂƐƐĞƐƐĞĚďĞĨŽƌĞďĞŝŶŐ
ŝŵƉůĞŵĞŶƚĞĚŵŽƌĞǁŝĚĞůǇ͘


WŚŽƚŽϰ͗,ŝŐŚĂůůƵŶĂǀƵůŐĂƌŝƐĐŽǀĞƌĂŶĚƚĂůůƐƚĂƚƵƌĞ͕ĂůŽŶŐǁŝƚŚƐƉĂƌƐĞƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐŽŶhŶŝƚ


hŶŝƚŚĂƐďĞĞŶĞǆƚĞŶƐŝǀĞůǇĐƵƚŚŝƐƚŽƌŝĐĂůůǇĂŶĚŝƐĚŽŵŝŶĂƚĞĚďǇŽůĚƉĞĂƚďĂŶŬƐ͘ƌǇĞƌŚǇĚƌŽůŽŐŝĐĂů
ĐŽŶĚŝƚŝŽŶƐĂŶĚƚŚĞĂĚũĂĐĞŶƚĨŽƌĞƐƚƌǇŚĂǀĞƌĞƐƵůƚĞĚŝŶŶƵŵĞƌŽƵƐƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐĞƐƚĂďůŝƐŚŝŶŐ
ƚŚƌŽƵŐŚŽƵƚƚŚĞĂƌĞĂ͘

hŶŝƚĐŽŵƉƌŝƐĞƐƚŚĞƚǁŽƚƵƌďŝŶĞƐŽŶƉĞĂƚхϭŵƚŚĂƚĂƌĞƚŽďĞĚĞĐŽŵŵŝƐƐŝŽŶĞĚĂŶĚƌĞƐƚŽƌĞĚĂƐƉĂƌƚ
ŽĨƚŚĞƌĞƉŽǁĞƌŝŶŐĚĞǀĞůŽƉŵĞŶƚ͘dŚĞĞǆŝƐƚŝŶŐdƵƌďŝŶĞϵŝƐďŽƵŶĚĞĚďǇhŶŝƚĂŶĚĞǆŝƐƚŝŶŐdƵƌďŝŶĞϴŝƐ
ďŽƵŶĚĞĚďǇhŶŝƚ͕ƐŽƚŚĞŝŶƚĞŶƚŝŽŶĨŽƌƚŚĞƐĞůŽĐĂƚŝŽŶƐŝƐƚŽƌĞŝŶƐƚĂƚĞƚŚĞŵƚŽĐƌĞĂƚĞĂĐŽŶƚŝŶƵŽƵƐ
ĂƌĞĂŽĨďůĂŶŬĞƚďŽŐĂĐƌŽƐƐƚŚĞƐĞhŶŝƚƐ͘

ϰ͘ϭ͘Ϯ hŶŝƚ&ƐƚĂƚƵƐ
dŚĞŵĂŝŶĂĐĐĞƐƐƚƌĂĐŬĨŽƌZŝŐŐĞĚ,ŝůůǁŝŶĚĨĂƌŵƌĞƉŽǁĞƌŝŶŐǁŝůůŚĂǀĞĂƚŽƚĂůĨŽŽƚƉƌŝŶƚŽĨĐ͘ϱ͘ϲŚĂ͖
ŝŶĐůƵĚŝŶŐƵŶĂǀŽŝĚĂďůĞŝŵƉĂĐƚƐŽŶϬ͘ϱŚĂǁĞƚŚĞĂƚŚ͕Ϭ͘ϯϱŚĂĂĐŝĚĨůƵƐŚͬĨĞŶĂŶĚϯϬϬŵŽĨŚĞĚŐĞƌŽǁ͘hŶŝƚ
&ĐŽǀĞƌƐĂŶĂƌĞĂŽĨϴ͘ϲϳŚĂĂŶĚŝƐůŽĐĂƚĞĚŝŶƚŚĞƐŽƵƚŚŽĨƚŚĞƐŝƚĞ͕ƌƵŶŶŝŶŐƵƉƐůŽƉĞĂĚũĂĐĞŶƚƚŽƚŚĞ
ƉƌŽƉŽƐĞĚŵĂŝŶĂĐĐĞƐƐƚƌĂĐŬ͘dŚĞƌĞĂƌĞĚƌĂŝŶĂŐĞĐŚĂŶŶĞůƐĂŶĚŐƌĂǌŝŶŐĐƵƌƌĞŶƚůǇǁŝƚŚŝŶƚŚĞĂƌĞĂ͕ďƵƚ
ŐƌĂǌŝŶŐĂƉƉĞĂƌƐƚŽďĞĂƚĂŶĂƉƉƌŽƉƌŝĂƚĞůĞǀĞůǁŝƚŚŶŽĞǀŝĚĞŶĐĞŽĨƵŶĚĞƌŽƌŽǀĞƌͲŐƌĂǌŝŶŐ͘

ϰ͘ϭ͘ϯ hŶŝƚ'ƐƚĂƚƵƐ
hŶŝƚ'ŝƐůŽĐĂƚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇϭͲϮŬŵƐŽƵƚŚǁĞƐƚŽĨƚŚĞƉƌŽƉŽƐĞĚĚĞǀĞůŽƉŵĞŶƚƚƵƌďŝŶĞƐĂŶĚŝƐ
ĂƉƉƌŽǆŝŵĂƚĞůǇϮϯ͘ϵϰŚĂŝŶƐŝǌĞ͘dŚĞƌĞĂƌĞƐŽŵĞĚƌĂŝŶĂŐĞĐŚĂŶŶĞůƐĐƵƚŝŶƚŚĞǁĞƐƚŽĨƚŚĞĂƌĞĂ͕ĂŶĚƚŚĞ
ůĂŶĚŝƐƵƐĞĚĨŽƌŐƌĂǌŝŶŐ͕ƉƌĞĚŽŵŝŶĂŶƚůǇďǇƐŚĞĞƉďƵƚĂůƐŽĐĂƚƚůĞ͘
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&ŝŐƵƌĞϭ͗WƌŽĐĞƐƐĨŽƌŵŽŶŝƚŽƌŝŶŐĂŶĚŵĂŶĂŐĞŵĞŶƚƚŽĂĐŚŝĞǀĞŚĂďŝƚĂƚƌĞƐƚŽƌĂƚŝŽŶ͕ƌĞĚƌĂǁŶĨƌŽŵ
,ƵƌĨŽƌĚĂŶĚ^ĐŚŶĞŝĚĞƌ;ϮϬϬϳͿ͘



ϱ͘Ϯ YƵĂŶƚŝĨǇŝŶŐƌĞƐƚŽƌĂƚŝŽŶŽƵƚĐŽŵĞƐ
^ŽŵĞŽďũĞĐƚŝǀĞƐĂƌĞĐŽŶƐŝĚĞƌĞĚƚŽďĞŵŽƌĞĨƵŶĚĂŵĞŶƚĂůƚŚĂŶŽƚŚĞƌƐƚŽĂĐŚŝĞǀĞŝŶŽƌĚĞƌĨŽƌŚĂďŝƚĂƚƐ
ƚŽďĞƌĞƐƚŽƌĞĚ͕ĂŶĚŚĂǀĞƚŚĞƌĞĨŽƌĞďĞĞŶǁĞŝŐŚƚĞĚĂĐĐŽƌĚŝŶŐůǇ;ƐĞĞŝŶĚŝǀŝĚƵĂůŽďũĞĐƚŝǀĞƐǁŝƚŚŝŶĞĂĐŚ
ŝŵĨŽƌƚŚĞǁĞŝŐŚƚŝŶŐͿ͘dŚŝƐĂůůŽǁƐĂŶŽǀĞƌĂůůǁĞŝŐŚƚĞĚĂǀĞƌĂŐĞƐĐŽƌĞĨŽƌƚŚĞĞŶƚŝƌĞƐŝƚĞƚŽďĞ
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ƉƌŽĚƵĐĞĚŽƵƚŽĨϭϬϬĂŶĚĐŽŵƉĂƌĞĚĂŐĂŝŶƐƚǁŝƚŚdĂďůĞϮďĞůŽǁ͕ǁŝƚŚϭϬϬĚĞŵŽŶƐƚƌĂƚŝŶŐĞĂĐŚ
ŽďũĞĐƚŝǀĞŝƐŵĞƚĂƚĞǀĞƌǇƐĂŵƉůĞůŽĐĂƚŝŽŶ͘dŚŝƐŵĞƚŚŽĚĂůůŽǁƐĂŶŽǀĞƌĂůůĂƐƐĞƐƐŵĞŶƚŽĨƌĞƐƚŽƌĂƚŝŽŶ
ƉƌŽŐƌĞƐƐƚŽďĞŵĂĚĞ͘


ŽŶĚŝƚŝŽŶůĂƐƐ
tĞŝŐŚƚĞĚǀĞƌĂŐĞ^ĐŽƌĞ

sĞƌǇƉŽŽƌ
фϲϬ͘Ϭ

WŽŽƌ
ϲϬ͘ϬϭͲϳϬ͘Ϭ

ĐĐĞƉƚĂďůĞ
ϳϬ͘ϬϭͲϴϬ͘Ϭ

'ŽŽĚ
ϴϬ͘ϬϭͲϵϬ͘Ϭ

ǆĐĞůůĞŶƚ
ϵϬ͘ϬϭͲϭϬϬ

dĂďůĞϮ͗^ĐŽƌŝŶŐƐǇƐƚĞŵĨŽƌ,DWƚĂƌŐĞƚƐ

dĂďůĞϯƐŚŽǁƐƚŚĞďƌĞĂŬĚŽǁŶŽĨĞĂĐŚŝŶĚŝǀŝĚƵĂůŽďũĞĐƚŝǀĞĂůŽŶŐǁŝƚŚƚŚĞǁĞŝŐŚƚŝŶŐǁŚŝĐŚŝƐďĂƐĞĚŽŶ
ƚŚĞƌĞůĂƚŝǀĞŝŵƉŽƌƚĂŶĐĞĨŽƌďŽŐĨƵŶĐƚŝŽŶŝŶŐ͘dŚĞŚŝŐŚĞƐƚǁĞŝŐŚƚŝŶŐŝƐŐŝǀĞŶƚŽďŽŐǁĂƚĞƌƚĂďůĞĂƐŐŽŽĚ
ŚǇĚƌŽůŽŐǇŝƐĐƌŝƚŝĐĂůƚŽƚŚĞĨƵŶĐƚŝŽŶŽĨĂŚĞĂůƚŚǇďŽŐŚĂďŝƚĂƚ͘,ŝŐŚĞƌǁĞŝŐŚƚŝŶŐŝƐĂůƐŽŐŝǀĞŶƚŽƚŚĞ
^ƉŚĂŐŶƵŵŵŽƐƐŽďũĞĐƚŝǀĞƐĂƐƚŚĞƐĞĂƌĞƚŚĞĐŽŶƐƚĂŶƚƐŽĨďůĂŶŬĞƚďŽŐŚĂďŝƚĂƚĂŶĚĂůƐŽŝŶĚŝĐĂƚĞƚŚĞ
ďĂƐŝĐŚǇĚƌŽůŽŐǇŝƐŝŶƚĂĐƚ͘

ŝŵ

'ƌŽƵƉ
ŽŐtĂƚĞƌdĂďůĞ

ŝŵϭ͗hŶĚĞƌůǇŝŶŐ
ŽŶĚŝƚŝŽŶƐ

dƌĞĞ
ZĞŐĞŶĞƌĂƚŝŽŶ

^ƉŚĂŐŶƵŵΘWĞĂƚ

ŝŵϮ͗ŽŶƐĞƌǀĂƚŝŽŶ
^ƚĂƚƵƐ

,ŝŐŚĞƌWůĂŶƚƐ

KďũĞĐƚŝǀĞ

^ŚŽƌƚĞƐĐƌŝƉƚŝŽŶ

tĞŝŐŚƚŝŶŐ

ϭ͘ϭ

tdŝŶĚƌŽƵŐŚƚ͗фϮϬĐŵ

ϮϬй

ϭ͘Ϯ

tdŝŶĚƌŽƵŐŚƚ͗фϭϬĐŵ

ϭϱй

ϭ͘ϯ

tdŝŶĚƌŽƵŐŚƚ͗ϬĐŵ

ϱй

ϭ͘ϰ

dƌĞĞƐƐŚŽƵůĚďĞĂďƐĞŶƚ

ϱй

ϭ͘ϱ

dƌĞĞƐƐŚŽƵůĚďĞфϭŵŝĨƉƌĞƐĞŶƚ

ϱй

Ϯ͘ϭ

^ƉŚ͘ƉƌĞƐĞŶƚŽŶƉůŽƚƐ

ϭϬй

Ϯ͘Ϯ

dŚŝĐŬƐƉŚ͘ƉƌĞƐĞŶƚŽŶƉůŽƚƐ

ϱй

Ϯ͘ϯ

^ƉŚ͘ĐŽǀĞƌхϯϬйŽŶƉůŽƚƐ

ϭϬй

Ϯ͘ϰ

^ƉŚ͘ƚƌĂŵƉůŝŶŐĂďƐĞŶƚŽŶƉůŽƚƐ

Ϯ͘ϱй

Ϯ͘ϱ

ĂƌĞƉĞĂƚĐŽǀĞƌфϭйŽŶƉůŽƚƐ

ϱй

Ϯ͘ϲ

ƌŝ͘ƉƌĞƐĞŶƚŽŶƉůŽƚƐ

ϱй

Ϯ͘ϳ

Ăů͘ƉƌĞƐĞŶƚŽŶƉůŽƚƐ

ϱй

Ϯ͘ϴ

Ăů͘хϮϬĐŵΘфϮϬйďƌŽǁƐĞĚ

Ϯ͘ϱй

Ϯ͘ϵ

dƌƵĞŐƌĂƐƐĐŽǀĞƌфϱйŽŶƉůŽƚƐ

Ϯ͘ϱй

Ϯ͘ϭϬ

<ĞǇƉůĂŶƚĐŽǀĞƌфϳϱй

Ϯ͘ϱй


ŝŵƐĂŶĚKďũĞĐƚŝǀĞƐĂƌĞĚĞƐĐƌŝďĞĚĨŽƌƚŚĞĂƌĞĂƐŽĨŵŽĚŝĨŝĞĚďůĂŶŬĞƚďŽŐďĞůŽǁ͘dŚĞŵĂŶĂŐĞŵĞŶƚ
ŵĞĂƐƵƌĞƐĨŽƌĞĂĐŚĂƌĞĂĂƌĞĚĞƐĐƌŝďĞĚŝŶ^ĞĐƚŝŽŶϲ͕ĂŶĚĂĚĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞŵŽŶŝƚŽƌŝŶŐŝƐŝŶĐůƵĚĞĚŝŶ
^ĞĐƚŝŽŶϳ͘



dĂďůĞϯ͗tĞŝŐŚƚĞĚƐĐŽƌĞŐŝǀĞŶƚŽĞĂĐŚŽďũĞĐƚŝǀĞ

dŚĞƐĐŽƌĞĨŽƌĂƚƌĞĂƚĞĚĂƌĞĂŝƐƚŚĞƌĞĨŽƌĞĐĂůĐƵůĂƚĞĚĂƐĨŽůůŽǁƐ͗

tĞŝŐŚƚĞĚǀĞƌĂŐĞ^ĐŽƌĞс^Ƶŵ;й^ĂŵƉůĞƐǁŚŝĐŚŵĞĞƚKďũ͘ϭ͘ϭΎϬ͘Ϯϱ͕й^ĂŵƉůĞƐǁŚŝĐŚŵĞĞƚKďũ͘
ϭ͘ϮΎϬ͘ϭϱ͕͘͘͘й^ĂŵƉůĞƐǁŚŝĐŚŵĞĞƚKďũ͘Ϯ͘ϭϬΎϬ͘ϬϮϱͿ
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ŝŵϭ͗ZĞƐƚŽƌĞĐŽŶĚŝƚŝŽŶƐĨŽƌŵŽĚŝĨŝĞĚďůĂŶŬĞƚďŽŐŚĂďŝƚĂƚ

ŝŵϮ͗/ŵƉƌŽǀĞƋƵĂůŝƚǇŽĨŵŽĚŝĨŝĞĚďůĂŶŬĞƚďŽŐŚĂďŝƚĂƚ




ĞĨŝŶŝƚŝŽŶĂŶĚŝƐƚƌŝďƵƚŝŽŶ
hŶŝƚƐ͕͕͕ĂŶĚŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚĂƐƐƵƉƉŽƌƚŝŶŐŵŽĚŝĨŝĞĚďŽŐŚĂďŝƚĂƚǁŚŝĐŚǁŽƵůĚďĞŶĞĨŝƚ
ĨƌŽŵƉŽƐŝƚŝǀĞŵĂŶĂŐĞŵĞŶƚĂĐƚŝǀŝƚŝĞƐ;DĂƉϮͿ͘dŚĞĂƌĞĂĐŽǀĞƌƐϰϯ͘ϰϰŚĂĂŶĚŝƐƐŝƚƵĂƚĞĚǁŝƚŚŝŶƚŚĞ
ƚƵƌďŝŶĞĞŶǀĞůŽƉĞ͘

ĂĐŬŐƌŽƵŶĚ
dŚĞůŽŶŐͲƚĞƌŵĂƐƉŝƌĂƚŝŽŶ;хϱǇĞĂƌƐͿŝƐƚŽƌĞƐƚŽƌĞƚŚĞďůĂŶŬĞƚďŽŐŚĂďŝƚĂƚƚŽĂŚŝŐŚƋƵĂůŝƚǇ͘,ŽǁĞǀĞƌ͕
ƚŚĞƉƌĞĐŝƐĞǀĞŐĞƚĂƚŝŽŶĂƐƐĞŵďůĂŐĞǁŚŝĐŚǁŽƵůĚďĞĞǆƉĞĐƚĞĚŝƐĚŝĨĨŝĐƵůƚƚŽĚĞĨŝŶĞĂŶĚǀĂƌŝĂƚŝŽŶŝƐ
ĞǆƉĞĐƚĞĚ͘dŚĞƌĞƐƉŽŶƐĞŽĨĐĞƌƚĂŝŶŝŶĚŝĐĂƚŽƌƐŽĨďůĂŶŬĞƚďŽŐƋƵĂůŝƚǇǁŝůůďĞŵŽŶŝƚŽƌĞĚĂƐĂůŽŶŐͲƚĞƌŵ
ƚƌĞŶĚǁŚŝĐŚǁŝůůƵůƚŝŵĂƚĞůǇŚĞůƉƚŽŐĂƵŐĞƐƵĐĐĞƐƐďǇŵĂŬŝŶŐĐŽŵƉĂƌŝƐŽŶƐǁŝƚŚŽƚŚĞƌƌĞĨĞƌĞŶĐĞƐŝƚĞƐ͘

KďũĞĐƚŝǀĞƐ
ŶƵŵďĞƌŽĨŝŶĚŝĐĂƚŽƌƐŚĂǀĞďĞĞŶƵƐĞĚƚŽĨŽƌŵƵůĂƚĞKďũĞĐƚŝǀĞƐǁŚŝĐŚƌĞĨůĞĐƚĚŝĨĨĞƌĞŶƚĂƐƉĞĐƚƐŽĨ
ďůĂŶŬĞƚďŽŐƋƵĂůŝƚǇŽǀĞƌƚŝŵĞ͘dŚĞƐĞǁŝůůďĞĐŽŵƉĂƌĞĚĂŐĂŝŶƐƚƐƵŝƚĂďůĞƌĞĨĞƌĞŶĐĞĂƌĞĂƐǁŚĞƌĞ
ƉŽƐƐŝďůĞƚŽĂůůŽǁƚŚĞƋƵĂůŝƚǇŽĨƚŚĞƌĞƐƚŽƌĞĚďůĂŶŬĞƚďŽŐƚŽďĞĂƐƐĞƐƐĞĚŝŶĐŽŶƚĞǆƚ͘ŶKďũĞĐƚŝǀĞŝƐ
ĐŽŶƐŝĚĞƌĞĚƚŽďĞŵĞƚǁŚĞŶĂƚůĞĂƐƚϳϬйŽĨƐĂŵƉůĞƉůŽƚƐŵĞĞƚƚŚĞĐƌŝƚĞƌŝĂ͘


ĞĨŝŶŝƚŝŽŶĂŶĚŝƐƚƌŝďƵƚŝŽŶ
hŶŝƚƐ͕͕͕ĂŶĚŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚĂƐƐƵƉƉŽƌƚŝŶŐŵŽĚŝĨŝĞĚďŽŐŚĂďŝƚĂƚǁŚŝĐŚǁŽƵůĚďĞŶĞĨŝƚ
ĨƌŽŵƉŽƐŝƚŝǀĞŵĂŶĂŐĞŵĞŶƚĂĐƚŝǀŝƚŝĞƐ;DĂƉϮͿ͘dŚĞĂƌĞĂĐŽǀĞƌƐϰϯ͘ϰϰŚĂĂŶĚŝƐƐŝƚƵĂƚĞĚǁŝƚŚŝŶƚŚĞ
ƚƵƌďŝŶĞĞŶǀĞůŽƉĞ͘


ĂĐŬŐƌŽƵŶĚ
dŚĞĐŽŶĚŝƚŝŽŶŽĨƚŚĞďŽŐŚĂďŝƚĂƚĂĐƌŽƐƐƚŚĞƐŝƚĞŝƐŐĞŶĞƌĂůůǇƉŽŽƌĂƐĂƌĞƐƵůƚŽĨŚŝƐƚŽƌŝĐĂůŵĂŶĂŐĞŵĞŶƚ͘
/ŶŽƌĚĞƌƚŽĐƌĞĂƚĞƚŚĞƵŶĚĞƌůǇŝŶŐĐŽŶĚŝƚŝŽŶƐƌĞƋƵŝƌĞĚĨŽƌƚŚĞĞƐƚĂďůŝƐŚŵĞŶƚŽĨƚǇƉŝĐĂůďŽŐƐƉĞĐŝĞƐ͕
ǁŽƌŬƐǁŝůůŶĞĞĚƚŽďĞĐĂƌƌŝĞĚŽƵƚƚŽƌĞǀĞƌƐĞƚŚĞƐĞŶĞŐĂƚŝǀĞĂĐƚŝǀŝƚŝĞƐĂŶĚƉƌĞǀĞŶƚĨƵƌƚŚĞƌĚĞŐƌĂĚĂƚŝŽŶ͘

ŽŶĚŝƚŝŽŶZĞƋƵŝƌĞŵĞŶƚƐ
dŚĞĐŽŶĚŝƚŝŽŶƐƌĞƋƵŝƌĞĚĨŽƌďůĂŶŬĞƚďŽŐǁŝƚŚŝŶƚŚĞƐĞĂƌĞĂƐĂƌĞĚĞĨŝŶĞĚĂƐĨŽůůŽǁƐ͗

x tĂƚĞƌƚĂďůĞĚĞƉƚŚŵƵƐƚďĞĐůŽƐĞƚŽƚŚĞƐƵƌĨĂĐĞ͕ŝŶĐůƵĚŝŶŐƚŚĞĚƌŽƵŐŚƚƉĞƌŝŽĚƉƌŝůͲ:ƵůǇ
x ZĞŐĞŶĞƌĂƚŝŶŐƚƌĞĞƐŵƵƐƚďĞĂďƐĞŶƚ

ĂƐĞĚŽŶƚŚĞƐĞƌĞƋƵŝƌĞŵĞŶƚƐĂƐĞƚŽĨKďũĞĐƚŝǀĞƐŚĂǀĞďĞĞŶĚĞĨŝŶĞĚǁŚŝĐŚǁŝůůĂůůŽǁƉƌŽŐƌĞƐƐƚŽďĞ
ŵŽŶŝƚŽƌĞĚ͘

KďũĞĐƚŝǀĞƐ
ŶƵŵďĞƌŽĨŝŶĚŝĐĂƚŽƌƐŚĂǀĞďĞĞŶƵƐĞĚƚŽĨŽƌŵƵůĂƚĞKďũĞĐƚŝǀĞƐǁŚŝĐŚƌĞĨůĞĐƚĚŝĨĨĞƌĞŶƚĂƐƉĞĐƚƐŽĨ
ďůĂŶŬĞƚŵŝƌĞƋƵĂůŝƚǇŽǀĞƌƚŝŵĞ͘dŚĞƐĞǁŝůůďĞĐŽŵƉĂƌĞĚĂŐĂŝŶƐƚƐƵŝƚĂďůĞƌĞĨĞƌĞŶĐĞĂƌĞĂƐǁŚĞƌĞ
ƉŽƐƐŝďůĞƚŽĂůůŽǁƚŚĞƋƵĂůŝƚǇŽĨƚŚĞƌĞƐƚŽƌĞĚďůĂŶŬĞƚŵŝƌĞƚŽďĞĂƐƐĞƐƐĞĚŝŶĐŽŶƚĞǆƚ͘ŶKďũĞĐƚŝǀĞŝƐ
ĐŽŶƐŝĚĞƌĞĚƚŽďĞŵĞƚǁŚĞŶĂƚůĞĂƐƚϳϬйŽĨƐĂŵƉůĞƉůŽƚƐŵĞĞƚƚŚĞĐƌŝƚĞƌŝĂ͘



ŽŐǁĂƚĞƌ
ƚĂďůĞ

KďũĞĐƚŝǀĞ

ĞƐĐƌŝƉƚŝŽŶ

tĞŝŐŚƚŝŶŐ

ϭ͘ϭ

dŚĞďŽŐǁĂƚĞƌƚĂďůĞƐŚŽƵůĚďĞŶŽĚĞĞƉĞƌƚŚĂŶϮϬĐŵĨƌŽŵƚŚĞƐƵƌĨĂĐĞŽĨƚŚĞ
ŵĂŝŶƉĞĂƚŵĂƐƐŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚǁŚĞŶĂƐƐĞƐƐĞĚŝŶƐƵŵŵĞƌ͚ĚƌŽƵŐŚƚ
ĐŽŶĚŝƚŝŽŶƐ͛;ĚĞĨŝŶĞĚĂƐƚŚĞƚŝŵĞĂƚǁŚŝĐŚǁĂƚĞƌƚĂďůĞůĞǀĞůƐŽŶƐŝƚĞĂƌĞ
ĐŽŶƐŝĚĞƌĞĚƚŽŝŶƚŚĞůŽǁĞƐƚϭϬйŽĨƚŚĞŝƌŵĞĂƐƵƌĞĚƌĂŶŐĞ͕ĂŶĚƌĂŝŶĨĂůůŚĂƐďĞĞŶ
ŶĞŐůŝŐŝďůĞĨŽƌĂƚůĞĂƐƚϯǁĞĞŬƐ͖ƐƵƌǀĞǇƐƵŶĚĞƌƚĂŬĞŶĂŶǇƚŝŵĞďĞƚǁĞĞŶϭƐƚƉƌŝů
ĂŶĚϯϭƐƚƵŐƵƐƚͿ͘
dŚĞďŽŐǁĂƚĞƌƚĂďůĞƐŚŽƵůĚďĞŶŽĚĞĞƉĞƌƚŚĂŶϭϬĐŵďĞůŽǁƚŚĞƐƵƌĨĂĐĞŽĨƚŚĞ
ŵĂŝŶƉĞĂƚŵĂƐƐŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚǁŚĞŶĂƐƐĞƐƐĞĚŝŶƐƵŵŵĞƌ͚ĚƌŽƵŐŚƚ
ĐŽŶĚŝƚŝŽŶƐ͛͘
dŚĞďŽŐǁĂƚĞƌƚĂďůĞƐŚŽƵůĚďĞĂƚŽƌĂďŽǀĞƚŚĞƐƵƌĨĂĐĞŽĨƚŚĞŵĂŝŶƉĞĂƚŵĂƐƐŽŶ
ĞĂĐŚƐĂŵƉůĞĚƉůŽƚǁŚĞŶĂƐƐĞƐƐĞĚŝŶƐƵŵŵĞƌ͚ĚƌŽƵŐŚƚĐŽŶĚŝƚŝŽŶƐ͛͘
ŽŶŝĨĞƌƚƌĞĞƐ͕ďƌŽĂĚůĞĂĨƚƌĞĞƐĂŶĚĞǆŽƚŝĐƐŚƌƵďƐ;Ğ͘Ő͘ZŚŽĚŽĚĞŶĚƌŽŶͿƐŚŽƵůĚďĞ
ĂďƐĞŶƚĨƌŽŵĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
ŽŶŝĨĞƌƚƌĞĞƐ͕ďƌŽĂĚůĞĂĨƚƌĞĞƐĂŶĚĞǆŽƚŝĐƐŚƌƵďƐ;Ğ͘Ő͘ZŚŽĚŽĚĞŶĚƌŽŶͿƐŚŽƵůĚďĞ
фϭŵŝŶŚĞŝŐŚƚŝĨƉƌĞƐĞŶƚ͘

ϮϬй

ϭ͘Ϯ

ϭ͘ϯ
ϭ͘ϰ

dƌĞĞ
ƌĞŐĞŶĞƌĂƚŝŽŶ ϭ͘ϱ

Rigged Hill HMPv3.0

KďũĞĐƚŝǀĞ

ĞƐĐƌŝƉƚŝŽŶ

tĞŝŐŚƚŝŶŐ

Ϯ͘ϭ

ƚůĞĂƐƚŽŶĞƐƉĞĐŝĞƐŽĨ^ƉŚĂŐŶƵŵƐŚŽƵůĚďĞƉƌĞƐĞŶƚ;ŽƉĞŶƌĂŶŐĞůĂŶĚ͗
ƉƌĞĚŝĐƚĞĚĐŽŵŵƵŶŝƚǇDϭϳ͕ϭϴŽƌϭϵͿŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
^ƉŚĂŐŶƵŵƉĂƉŝůůŽƐƵŵŽƌ^͘ŵĂŐĞůůĂŶŝĐƵŵƐŚŽƵůĚďĞƉƌĞƐĞŶƚ;ŽƉĞŶƌĂŶŐĞůĂŶĚ
ǁŚĞƌĞĞǆƉĞĐƚĞĚƚǇƉĞŝƐDϭϳΘϭϴͿŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
^ƉŚĂŐŶƵŵƐƉƉ͘ƐŚŽƵůĚĂĐĐŽƵŶƚĨŽƌĂƚůĞĂƐƚϯϬйŽĨďĂƐĂůĐŽǀĞƌŽŶĞĂĐŚƐĂŵƉůĞĚ
ƉůŽƚ͘
sŝƐŝďůĞƚƌĂŵƉůŝŶŐŽƌƵƉƌŽŽƚŝŶŐŝŵƉĂĐƚƐŽĨůĂƌŐĞŐƌĂǌŝŶŐŵĂŵŵĂůƐŽŶ^ƉŚĂŐŶƵŵ
ŚƵŵŵŽĐŬƐ;ŽƌůĂǁŶƐͿƐŚŽƵůĚďĞĂďƐĞŶƚŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
ĂƌĞƉĞĂƚƐŚŽƵůĚĐŽŵƉƌŝƐĞфϭйŽĨ͚ďĂƐĂů͛ĐŽǀĞƌŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͕ŝŶ
ƐŝƚƵĂƚŝŽŶƐǁŚĞƌĞŝƚŝƐĂƌŝƐŝŶŐĚƵĞƚŽƚƌĂŵƉůŝŶŐĞĨĨĞĐƚƐŽƌĚŝƐƚƵƌďĂŶĐĞďǇ
ŵĂĐŚŝŶĞƌǇ;ǁŚĞƌĞƐŝƚĞƐĂƌĞŶĂƚƵƌĂůůǇĞƌŽĚŝŶŐƚŚŝƐƚĂƌŐĞƚĐĂŶďĞŵŽĚŝĨŝĞĚƚŽ
ƐƵŝƚͿ͘
ƌŝŽƉŚŽƌƵŵƐƉƉ͘ƐŚŽƵůĚďĞƉƌĞƐĞŶƚŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
ĂůůƵŶĂǀƵůŐĂƌŝƐƐŚŽƵůĚďĞƉƌĞƐĞŶƚŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
ĂůůƵŶĂǀƵůŐĂƌŝƐŽĨĂƚůĞĂƐƚϮϬĐŵĂǀĞƌĂŐĞĐĂŶŽƉǇŚĞŝŐŚƚĂŶĚǁŝƚŚфϮϬйůĞĂĚŝŶŐ
ƐŚŽŽƚƐďƌŽǁƐĞĚďǇĚĞĞƌͬƐŚĞĞƉŽŶĂǀĞƌĂŐĞƐŚŽƵůĚďĞƉƌĞƐĞŶƚŽŶĞĂĐŚƐĂŵƉůĞĚ
ƉůŽƚ͘
͚dƌƵĞŐƌĂƐƐĞƐ͛ĨŽůŝĂƌĐŽǀĞƌƐŚŽƵůĚďĞůĞƐƐƚŚĂŶϱйŽŶĞĂĐŚƐĂŵƉůĞĚƉůŽƚ͘
dŚĞĐŽŵďŝŶĞĚĐŽǀĞƌŽĨĂůůƵŶĂǀƵůŐĂƌŝƐ͕ƌŝŽƉŚŽƌƵŵƐƉƉ͘ĂŶĚdƌŝĐŽƉŚŽƌƵŵ
ĐĞƐƉŝƚŽƐƵŵƐŚŽƵůĚĂĐĐŽƵŶƚĨŽƌŶŽŵŽƌĞƚŚĂŶϳϱйŽĨĨŽůŝĂƌĐŽǀĞƌŽŶĞĂĐŚ
ƐĂŵƉůĞĚƉůŽƚ͘

ϭϬй

Ϯ͘Ϯ
Ϯ͘ϯ

^ƉŚĂŐŶƵŵ
ĂŶĚƉĞĂƚ

Ϯ͘ϰ
Ϯ͘ϱ

Ϯ͘ϲ
Ϯ͘ϳ
Ϯ͘ϴ
ϭϱй

,ŝŐŚĞƌ
ƉůĂŶƚƐ

ϱй
ϱй
ϱй
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Ϯ͘ϵ
Ϯ͘ϭϬ
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ϱй
ϭϬй
Ϯ͘ϱй
ϱй

ϱй
ϱй
Ϯ͘ϱй

Ϯ͘ϱй
Ϯ͘ϱй
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6

dŚĞƌĞĂƌĞĂƉƉƌŽǆŝŵĂƚĞůǇϭϮϴϴŵŽĨĚƌĂŝŶƐĂĐƌŽƐƐƚŚĞƌĞŵĂŝŶĚĞƌŽĨƚŚĞƐŝƚĞƚŚĂƚǁŽƵůĚďĞŶĞĨŝƚĨƌŽŵ
ƐŽŵĞĨŽƌŵŽĨƌĞŵĞĚŝĂƚŝŽŶǁŽƌŬ͘dŚĞƐĞĚƌĂŝŶƐĂƌĞůĂƌŐĞƌŝŶƐŝǌĞ;ĂƉƉƌŽǆŝŵĂƚĞůǇϭϮϬĐŵǁŝĚĞǆϭϬϬĐŵ
ĚĞĞƉͿĂŶĚǁŝůůƌĞƋƵŝƌĞĂĐŽŵďŝŶĂƚŝŽŶŽĨŝŶƚĞƌǀĞŶƚŝŽŶƐŝŶĐůƵĚŝŶŐƌĞͲƉƌŽĨŝůŝŶŐ͕ĚŝƚĐŚŝŶĨŝůůŝŶŐĂŶĚĚĂŵ
ĐƌĞĂƚŝŽŶ͘^WZŚĂǀĞƉƌĞǀŝŽƵƐůǇĚĞĂůƚǁŝƚŚůĂƌŐĞĚƌĂŝŶƐŽŶĂŶƵŵďĞƌŽĨƐŝƚĞƐĂŶĚǁŽƵůĚĂĚĂƉƚƚƌĞĂƚŵĞŶƚ
ƚŽĞĂĐŚĚƌĂŝŶďĂƐĞĚŽŶŝƚƐŝŶĚŝǀŝĚƵĂůƉƌŽƉĞƌƚŝĞƐ͘WŚŽƚŽϳƐŚŽǁƐŽŶĞŽĨƚŚĞůĂƌŐĞĚƌĂŝŶƐǁŝƚŚŝŶhŶŝƚϳ
ǁŚŝĐŚǁŝůůďĞƚƌĞĂƚĞĚƵƐŝŶŐĂůĂƌŐĞƌǀĂƌŝĂƚŝŽŶŽĨƚŚĞǁĂǀĞĚĂŵŵŝŶŐƚĞĐŚŶŝƋƵĞŝŶĐŽŵďŝŶĂƚŝŽŶǁŝƚŚ
ŝŶĨŝůůŝŶŐƵƐŝŶŐƚŚĞĂĚĚŝƚŝŽŶĂůŶĞĂƌďǇĨŽƌĞƐƚƌǇŵĂƚĞƌŝĂů͘/ŶĐĂƐĞƐǁŚĞƌĞƚŚĞƚƌĂŝŶƐĂƌĞƚŽŽůĂƌŐĞĨŽƌ
ƚƌĞĂƚŵĞŶƚďǇǁĂǀĞĚĂŵƐ͕ĂĐŽŵďŝŶĂƚŝŽŶŽĨƉůĂƐƚŝĐƉŝůŝŶŐŽƌĐŽŶǀĞŶƚŝŽŶĂůƉĞĂƚĚĂŵƐǁŝůůďĞƵƐĞĚƚŽ
ďůŽĐŬĂŶĚƐƚĂďŝůŝƐĞƚŚĞĚƌĂŝŶƐ;WŚŽƚŽƐϴΘϵͿ͘


,ĂďŝƚĂƚDĂŶĂŐĞŵĞŶƚDĞĂƐƵƌĞƐ

dŚĞŵĂŶĂŐĞŵĞŶƚĂƉƉƌŽĂĐŚĞƐƵŶĚĞƌƚĂŬĞŶďǇ^WZƌĞĨůĞĐƚƚŚĞĚŝĨĨĞƌĞŶƚƌĞƋƵŝƌĞŵĞŶƚƐŽĨƚŚĞǀĂƌŝĂďůĞ
ƐŝƚĞĐŽŶĚŝƚŝŽŶƐ͘DĂŶĂŐĞŵĞŶƚƵŶŝƚƐĂƌĞƐƉůŝƚĂĐĐŽƌĚŝŶŐƚŽƚƌĞĂƚŵĞŶƚĂŶĚƵŶĚĞƌůǇŝŶŐŚĂďŝƚĂƚ͘
ϲ͘ϭ DĂŶĂŐĞŵĞŶƚƵŶŝƚƐ
DĂŶĂŐĞŵĞŶƚƵŶŝƚƐŚĂǀĞďĞĞŶĚĞĨŝŶĞĚĂĐĐŽƌĚŝŶŐƚŽĂƌĞĂƐǁŚŝĐŚƌĞƋƵŝƌĞĚŝĨĨĞƌĞŶƚƚǇƉĞƐŽĨĂĐƚŝǀĞ
ŵĂŶĂŐĞŵĞŶƚ͕ĂƐƐŚŽǁŶŝŶƚŚĞƚĂďůĞďĞůŽǁ͘

hŶŝƚ
,ĂďŝƚĂƚ
^ŝǌĞ

ƵƚͬĚƌĂŝŶĞĚďŽŐ
ϭϭ͘ϵϴ

ƌĂŝŶĞĚďŽŐ͕ƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐ
ϲ͘ϱϬ

ƌǇ͕ŚƵŵŵŽĐŬĞĚĚĞŐƌĂĚĞĚďŽŐ
ϭϲ͘ϲϲ

ƵƚďŽŐ͕ƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐ
ϳ͘ϴϲ

/ŶĨƌĂƐƚƌƵĐƚƵƌĞƚŽďŽŐ
Ϭ͘ϰϰ
&
ĞŐƌĂĚĞĚŚĞĂƚŚͬĨůƵƐŚŚĂďŝƚĂƚ
ϴ͘ϲϳ
'
KƌŶŝƚŚŽůŽŐŝĐĂůŝŵƉƌŽǀĞŵĞŶƚŵĞĂƐƵƌĞƐ
Ϯϯ͘ϵϰ

dŽƚĂůĂƌĞĂ
ϳϲ͘ϬϰŚĂ
ϲ͘Ϯ hŶŝƚƐĂŶĚ͗ƌĂŝŶĚĂŵŵŝŶŐ
dŚĞƌĞĂƌĞĂŶƵŵďĞƌŽĨĚƌĂŝŶƐĂĐƌŽƐƐƚŚĞƐŝƚĞǁŚŝĐŚǁŽƵůĚďĞŶĞĨŝƚĨƌŽŵďĞŝŶŐĚĂŵŵĞĚŝŶŽƌĚĞƌƚŽ
ƉƌĞǀĞŶƚĨƵƌƚŚĞƌĚĂŵĂŐĞƚŽƚŚĞŚǇĚƌŽůŽŐŝĐĂůƌĞŐŝŵĞ͘ƉƉƌŽǆŝŵĂƚĞůǇϭϰ͕ϳϯϬŵŽĨƚŚĞƐĞĂƌĞůŽĐĂƚĞĚŝŶ
hŶŝƚƐĂŶĚ͕ǁŝƚŚĂŶĂƉƉƌŽǆŝŵĂƚĞƐŝǌĞŽĨϳϬĐŵǁŝĚĞǆϱϬĐŵĚĞĞƉ͘^WZŚĂƐĚĞǀĞůŽƉĞĚĂƚĞĐŚŶŝƋƵĞƚŽ
ƐƵĐĐĞƐƐĨƵůůǇƌĞƐƚŽƌĞĚƌĂŝŶĞĚďůĂŶŬĞƚďŽŐ͕ƚĞƌŵĞĚ͞ǁĂǀĞĚĂŵŵŝŶŐ͟ǁŚŝĐŚŚĂƐƉƌŽǀĞŶƐƵĐĐĞƐƐĨƵůŽŶĂ
ŶƵŵďĞƌŽĨƐŝŵŝůĂƌƐŝƚĞƐŝŶ^ĐŽƚůĂŶĚ;WŚŽƚŽƐϱΘϲͿ͘dŚĞŵĞƚŚŽĚƌĂƉŝĚůǇĐƌĞĂƚĞƐĚĂŵƐǁŝƚŚŝŶĞǆŝƐƚŝŶŐ
ĚƌĂŝŶƐƚŽƉƌĞǀĞŶƚǁĂƚĞƌĨůŽǁ͕ǁŚŝĐŚŚĞůƉƐƐƚĂďŝůŝǌĞƚŚĞŚǇĚƌŽůŽŐǇĂŶĚƐƵƉƉŽƌƚďŽŐĨŽƌŵŝŶŐƐƉĞĐŝĞƐ
ƐƵĐŚĂƐ^ƉŚĂŐŶƵŵŵŽƐƐĞƐ͘ĨƵƌƚŚĞƌĚĞƐĐƌŝƉƚŝŽŶŽĨƚŚŝƐŵĞƚŚŽĚŝƐƉƌŽǀŝĚĞĚŝŶƉƉĞŶĚŝǆ͘
DŽŶŝƚŽƌŝŶŐŚĂĚƐŚŽǁŶƚŚĂƚŝŶƚŚĞĂďƐĞŶĐĞŽĨƚƌĞĂƚŵĞŶƚ͕ƚŚĞĚƌĂŝŶƐƌĞŵĂŝŶĞĚĂĐƚŝǀĞĂŶĚĐŽŶƚŝŶƵĞĚƚŽ
ĚĞŐƌĂĚĞƚŚĞƐƵƌƌŽƵŶĚŝŶŐŚĂďŝƚĂƚ͘


WŚŽƚŽƐϱΘϲ͗ƌĞĂŽĨǁĂǀĞĚĂŵŵŝŶŐĂƚůĂĐŬ>ĂǁǁŝŶĚĨĂƌŵŝŵŵĞĚŝĂƚĞůǇĨŽůůŽǁŝŶŐƚƌĞĂƚŵĞŶƚ;ůĞĨƚͿ
ĂŶĚƚǁŽǇĞĂƌƐƉŽƐƚƚƌĞĂƚŵĞŶƚ;ƌŝŐŚƚͿ
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WŚŽƚŽϳ͗>ĂƌŐĞĚƌĂŝŶǁŝƚŚŝŶhŶŝƚ
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WŚŽƚŽƐϴΘϵ͗WůĂƐƚŝĐƉŝůŝŶŐ;ůĞĨƚͿĂŶĚĐŽŶǀĞŶƚŝŽŶĂůƉĞĂƚĚĂŵŵŝĚĐŽŶƐƚƌƵĐƚŝŽŶ;ƌŝŐŚƚͿ

ϲ͘ϯ hŶŝƚ͗'ƌŽƵŶĚƐŵŽŽƚŚŝŶŐͬǁĂǀĞĚĂŵŵŝŶŐĐŽŵďŝŶĂƚŝŽŶƚƌĞĂƚŵĞŶƚ
hŶŝƚĐŽŶƚĂŝŶƐĂĐŽŶƐŝĚĞƌĂďůĞĂŵŽƵŶƚŽĨĐŽŶŝĨĞƌƌĞŐĞŶĞƌĂƚŝŽŶ;ĐŽŵƉƌŝƐŝŶŐĞƐƚĂďůŝƐŚŝŶŐƚƌĞĞƐ͕ďƌĂƐŚ
ĂŶĚŽůĚƐƚƵŵƉƐͿŝŶĂĚĚŝƚŝŽŶƚŽĞǆƚĞŶƐŝǀĞĚƌĂŝŶĂŐĞ;WŚŽƚŽϭϬͿ͘^WZƉƌŽƉŽƐĞƚŽƚƌĞĂƚhŶŝƚƵƐŝŶŐĂ
ĐŽŵďŝŶĂƚŝŽŶŽĨǁĂǀĞĚĂŵŵŝŶŐĂŶĚĂƚĞĐŚŶŝƋƵĞĐĂůůĞĚŐƌŽƵŶĚͲƐŵŽŽƚŚŝŶŐϭ͘'ƌŽƵŶĚͲƐŵŽŽƚŚŝŶŐǁĂƐ
ĚĞǀĞůŽƉĞĚĨŽƌƵƐĞŽŶĚĞĨŽƌĞƐƚĞĚƉĞĂƚůĂŶĚĂŶĚŝŶǀŽůǀĞƐĂŶĞǆĐĂǀĂƚŽƌĨůŝƉƉŝŶŐŽůĚĨŽƌĞƐƚƌǇƐƚƵŵƉƐŝŶƚŽ
ƚŚĞĂĚũĂĐĞŶƚĨƵƌƌŽǁƐ;WŚŽƚŽϭϭͿ͕ůĞĂǀŝŶŐďĞŚŝŶĚĂĨůĂƚƚĞŶĞĚƐƵƌĨĂĐĞǁŚĞƌĞƚŚĞďŽŐǁĂƚĞƌƚĂďůĞŝƐŝŶ
ĐůŽƐĞƌĐŽŶƚĂĐƚǁŝƚŚƚŚĞƐƵƌĨĂĐĞ͕ĐƌĞĂƚŝŶŐƚŚĞĐŽŶĚŝƚŝŽŶƐƌĞƋƵŝƌĞĚƚŽƐƵƉƉŽƌƚŬĞǇďŽŐƐƉĞĐŝĞƐƐƵĐŚĂƐ
^ƉŚĂŐŶƵŵŵŽƐƐĞƐ;WŚŽƚŽƐϭϮΘϭϯͿ͘




WŚŽƚŽƐϭϬΘϭϭ͗hŶŝƚĂƚZŝŐŐĞĚ,ŝůů;ůĞĨƚͿĂŶĚĞǆĐĂǀĂƚŽƌĨůŝƉƉŝŶŐĂƐƚƵŵƉ;ƌŝŐŚƚͿ


WŚŽƚŽƐϭϮΘϭϯ͗ƌĞĂŽĨŐƌŽƵŶĚͲƐŵŽŽƚŚŝŶŐŝŵŵĞĚŝĂƚĞůǇƉŽƐƚƚƌĞĂƚŵĞŶƚ;ůĞĨƚͿĂŶĚнϯǇĞĂƌƐ;ƌŝŐŚƚͿ

ϲ͘ϰ hŶŝƚ͗dƌĂĐŬŝŶŐ
^WZƉƌŽƉŽƐĞƚŽƵƐĞĐƌŽƐƐͲƚƌĂĐŬŝŶŐŽŶhŶŝƚǁŚŝĐŚŝƐĚŽŵŝŶĂƚĞĚďǇůĂƌŐĞŶŽŶͲ^ƉŚĂŐŶƵŵŵŽƐƐ
ŚƵŵŵŽĐŬƐĂŶĚĂůůƵŶĂǀƵůŐĂƌŝƐ͘dŚŝƐǁŝůůŝŶǀŽůǀĞƵƐŝŶŐĂůŽǁŐƌŽƵŶĚƉƌĞƐƐƵƌĞĞǆĐĂǀĂƚŽƌƚŽƚƌĂĐŬ
ĂĐƌŽƐƐƚŚĞĂƌĞĂ͕ĨůĂƚƚĞŶŝŶŐƵŶĚĞƌůǇŝŶŐŚƵŵŵŽĐŬƐĂŶĚĐŚĞĐŬŝŶŐƚŚĞŐƌŽǁƚŚŽĨƚŚĞŚĞĂƚŚĞƌ͘dŚŝƐǁŝůů
ŚĂǀĞƚŚĞĞĨĨĞĐƚŽĨĐŽŵƉƌĞƐƐŝŶŐƚŚĞƐƵƌĨĂĐĞ͕ĂůůŽǁŝŶŐƚŚĞǁĂƚĞƌƚĂďůĞƚŽďĞŝŶĐůŽƐĞƌĐŽŶƚĂĐƚǁŝƚŚƚŚĞ
ŵĂŝŶƉĞĂƚŵĂƐƐ͕ƌĞĚƵĐŝŶŐƚŚĞĚŽŵŝŶĂŶĐĞŽĨŚĞĂƚŚĞƌĂŶĚƉƌŽŵŽƚŝŶŐƚŚĞĞƐƚĂďůŝƐŚŵĞŶƚŽĨƚǇƉŝĐĂůďŽŐ
ƐƉĞĐŝĞƐƐƵĐŚĂƐ^ƉŚĂŐŶƵŵŵŽƐƐĞƐ͘



ϲ͘ϱ hŶŝƚƐ͕ĂŶĚ͗ůĞĂƌĂŶĐĞŽĨƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐ
dŚĞƌĞĂƌĞƚǁŽƉƌŽƉŽƐĞĚŵĞƚŚŽĚƐĨŽƌĚĞĂůŝŶŐǁŝƚŚƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐĂĐƌŽƐƐƚŚĞƐŝƚĞ͘/ŶĂƌĞĂƐ
ǁŚĞƌĞĂĚĚŝƚŝŽŶĂůŐƌŽƵŶĚͲƚƌĞĂƚŵĞŶƚǁŽƌŬƐĂƌĞƌĞƋƵŝƌĞĚƚŚĞĐŽŶŝĨĞƌƐĐĂŶďĞĚĞĂůƚǁŝƚŚďǇĞǆĐĂǀĂƚŽƌƐ
ĐŽŶĐƵƌƌĞŶƚůǇ͘dŚĞŽƉĞƌĂƚŽƌƐĐĂŶƵƐĞƚŚĞĞǆĐĂǀĂƚŽƌďƵĐŬĞƚƐƚŽĐƌƵƐŚƚŚĞƚƌĞĞƐĂŶĚďƵƌǇƚŚĞŵŝŶƚŽƚŚĞ
ƉĞĂƚŵĂƐƐĂƐƉĂƌƚŽĨĂŐƌŽƵŶĚͲƐŵŽŽƚŚŝŶŐƉƌŽĐĞƐƐ͘dŚĞƐĞĐŽŶĚƚĞĐŚŶŝƋƵĞŝƐĐŽŶǀĞŶƚŝŽŶĂůŚĂŶĚ
ĐůĞĂƌĂŶĐĞƵƐŝŶŐďƌƵƐŚͲĐƵƚƚĞƌƐŽƌĐŚĂŝŶƐĂǁƐŽŶůŽǁĚĞŶƐŝƚǇĂƌĞĂƐ͘dŚŝƐƌĞƋƵŝƌĞƐƚŚĞĐŽŶƚƌĂĐƚŽƌƚŽ
ĞŶƐƵƌĞƚŚĂƚƚŚĞƚƌĞĞŝƐĐƵƚďĞůŽǁƚŚĞůŽǁĞƐƚǁŚŽƌůŽĨďƌĂŶĐŚĞƐƚŽĞŶƐƵƌĞƚŚĂƚŶŽƐŝĚĞďƌĂŶĐŚĞƐ
ƌĞŵĂŝŶŽƌƌĞŐƌŽǁ͘
ϲ͘ϲ hŶŝƚ͗/ŶĨƌĂƐƚƌƵĐƚƵƌĞƌĞƐƚŽƌĂƚŝŽŶ
^WZǁŝůůƌĞƵƐĞĂƐŵƵĐŚŽĨƚŚĞĞǆŝƐƚŝŶŐŝŶĨƌĂƐƚƌƵĐƚƵƌĞĂƐƉŽƐƐŝďůĞĨŽƌƚŚĞƌĞƉŽǁĞƌŝŶŐƉƌŽũĞĐƚ͕ĂŶĚĂŶǇ
ƚƌĂĐŬƐŽƌƚƵƌďŝŶĞƉĂĚƐƚŚĂƚǁŝůůŶŽƚďĞƌĞƵƐĞĚǁŝůůďĞĚĞĐŽŵŵŝƐƐŝŽŶĞĚ͘dŚĞƌŽĂĚƐĂŶĚƚƵƌďŝŶĞƐůĞĂĚŝŶŐ
ƵƉƚŽdϴĂŶĚdϵĂƌĞůŽĐĂƚĞĚǁŝƚŚŝŶĂƌĞĂƐǁŚĞƌĞŚĂďŝƚĂƚŵĂŶĂŐĞŵĞŶƚǁŽƌŬƐǁŝůůďĞƵŶĚĞƌƚĂŬĞŶƚŽ
ŝŵƉƌŽǀĞƚŚĞďŽŐĐŽŶĚŝƚŝŽŶĂŶĚƋƵĂůŝƚǇ͕ĂŶĚŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚƚŚĞŝŶĨƌĂƐƚƌƵĐƚƵƌĞǁŝůůďĞ
ĚĞĐŽŵŵŝƐƐŝŽŶĞĚĂŶĚƌĞƐƚŽƌĞĚƚŽĨƵŶĐƚŝŽŶŝŶŐďŽŐŚĂďŝƚĂƚŝŶƚĂŶĚĞŵ;WŚŽƚŽϭϰͿ͘dŚŝƐǁŝůůŝŶĐůƵĚĞƚŚĞ
ƌĞŵŽǀĂůŽĨĂƚƚŚĞƚŽƉϭϬϬͲϭϱϬĐŵŽĨŵĂƚĞƌŝĂů;ƚŽďĞƵƐĞĚŝŶƚŚĞƌĞƉŽǁĞƌŝŶŐŝŶĨƌĂƐƚƌƵĐƚƵƌĞͿ͕ĂŶĚŝŶͲ
ĨŝůůŝŶŐƚŚĞǀŽŝĚǁŝƚŚƉĞĂƚ͘

ƉƉƌŽǆŝŵĂƚĞůǇϲ͕ϲϬϬŵϯŽĨŵĂƚĞƌŝĂůǁŝůůďĞƌĞŵŽǀĞĚĨƌŽŵƚƵƌďŝŶĞƐϴĂŶĚϵĂŶĚƚŚĞƐƉƵƌƌŽĂĚƐůĞĂĚŝŶŐ
ƵƉƚŽƚŚĞŵ͕ďĂƐĞĚŽŶĂŶĞǆĐĂǀĂƚŝŽŶĚĞƉƚŚŽĨϭŵ͕ǁŝƚŚŵĂƚĞƌŝĂůƚŽďĞƵƐĞĚĞůƐĞǁŚĞƌĞŽŶƚŚĞ
ƌĞƉŽǁĞƌŝŶŐƐŝƚĞ͘ĂƐĞĚŽŶƚŚĞƉĞĂƚĚĞƉƚŚƐƉƌĞƐĞŶƚĂƚƚŚĞŶĞǁŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͕ĂƉƉƌŽǆŝŵĂƚĞůǇϰϰ͕
ϮϰϬŵϯŽĨƉĞĂƚƐŽŝůƐǁŝůůďĞĞǆĐĂǀĂƚĞĚĨƌŽŵƚŚĞƌĞƉŽǁĞƌŝŶŐŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘dŚŝƐǁŝůůŐĞŶĞƌĂƚĞĞŶŽƵŐŚ

1

Publication of this technique is part of the IUCN Commission of Inquiry on PeatlDQGVDVSDUWRIDQHZFKDSWHU³3HDWODQGVDQG
)RUHVWU\´GXHWREHSXEOLVKHG4http://www.iucn-uk-peatlandprogramme.org/commission-inquiry/call-experts/forestry
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ŵĂƚĞƌŝĂůĨŽƌƵƐĞŝŶŝŶĨƌĂƐƚƌƵĐƚƵƌĞƌĞŝŶƐƚĂƚĞŵĞŶƚ͖ŚŽǁĞǀĞƌƉĞĂƚŵĂǇďĞƌĞƋƵŝƌĞĚĨŽƌŽƚŚĞƌĂƌĞĂƐŽĨ
ƌĞŝŶƐƚĂƚĞŵĞŶƚƐŽĂĚĚŝƚŝŽŶĂůŵĂƚĞƌŝĂůŵĂǇďĞƐŽƵƌĐĞĚĨƌŽŵŽůĚƉĞĂƚďĂŶŬƐŝŶhŶŝƚŝĨƌĞƋƵŝƌĞĚ͘





WŚŽƚŽϭϰ͗ZŽĂĚĂŶĚƚƵƌďŝŶĞƚŽďĞƌĞŝŶƐƚĂƚĞĚƚŽďůĂŶŬĞƚďŽŐŚĂďŝƚĂƚ͘
ϲ͘ϳ hŶŝƚ&͗ƌĂŝŶĚĂŵŵŝŶŐ
dŚĞƌĞĂƌĞĂŶƵŵďĞƌŽĨĚƌĂŝŶƐǁŝƚŚŝŶhŶŝƚ&ƚŚĂƚ^WZƉƌŽƉŽƐĞƚŽƚƌĞĂƚƵƐŝŶŐƚŚĞǁĂǀĞͲĚĂŵŵŝŶŐ
ƚĞĐŚŶŝƋƵĞ͘dŚĞƌĞǁĞƚƚŝŶŐŽĨƚŚĞĂƌĞĂǁŝůůŝŶĐƌĞĂƐĞŝƚƐƐƵŝƚĂďŝůŝƚǇƚŽǁĂĚĞƌƐ;ŝŶĐůƵĚŝŶŐƐŶŝƉĞͿĂŶĚ
ŝŵƉƌŽǀĞĨŽƌĂŐŝŶŐŚĂďŝƚĂƚĨŽƌǀĂƌŝŽƵƐďŝƌĚƐƉĞĐŝĞƐ;ŝŶĐůƵĚŝŶŐƐŬǇůĂƌŬĂŶĚŵĞĂĚŽǁƉŝƉŝƚͿ͘/ŶĂĚĚŝƚŝŽŶ͕
ĂƉƉƌŽǆŝŵĂƚĞůǇϯϬϬŵƋƵĂůŝƚǇŚĞĚŐĞƌŽǁǁŝůůďĞƉůĂŶƚĞĚĂůŽŶŐdĞƌƌǇĚŽŽZŽĂĚƚŽĐŽŵƉĞŶƐĂƚĞĨŽƌƚŚĂƚ
ůŽƐƚĚƵƌŝŶŐĐŽŶƐƚƌƵĐƚŝŽŶŽĨƚŚĞŵĂŝŶĂĐĐĞƐƐƚƌĂĐŬ͘

ϲ͘ϴ hŶŝƚ'͗KƌŶŝƚŚŽůŽŐŝĐĂůŝŵƉƌŽǀĞŵĞŶƚŵĞĂƐƵƌĞƐ
ůƚŚŽƵŐŚŝƚŝƐĞǆƉĞĐƚĞĚƚŚĂƚĂůůƚŚĞŚĂďŝƚĂƚŵĂŶĂŐĞŵĞŶƚǁŽƌŬƐĚĞƐĐƌŝďĞĚƉƌĞǀŝŽƵƐůǇǁŝůůďĞŶĞĨŝƚ
ǀĂƌŝŽƵƐďŝƌĚƐƚŚƌŽƵŐŚƚŚĞĐƌĞĂƚŝŽŶŽĨĨŽƌĂŐŝŶŐĂŶĚŶĞƐƚŝŶŐŚĂďŝƚĂƚ͕ƚǁŽĂĚũĂĐĞŶƚĂƌĞĂƐŽĨ
ĂƉƉƌŽǆŝŵĂƚĞůǇϮϰŚĂƚŽƚŚĞƐŽƵƚŚǁĞƐƚŽĨƚŚĞƐŝƚĞǁŝůůďĞŝŵƉƌŽǀĞĚ͕ǁŝƚŚĂƌĂŶŐĞŽĨŵĂŶĂŐĞŵĞŶƚ
ŵĞĂƐƵƌĞƐƚĂƌŐĞƚĞĚƚŽďĞŶĞĨŝƚƐŶŝƉĞ͕ŚĞŶŚĂƌƌŝĞƌ͕ŬĞƐƚƌĞů͕ŵĞĂĚŽǁƉŝƉŝƚĂŶĚƐŬǇůĂƌŬ͘ŶƵŵďĞƌŽĨ
ǁĂĚĞƌƐĐƌĂƉĞƐǁŝůůďĞĐƌĞĂƚĞĚǁŝƚŚŝŶƚŚĞĂƌĞĂƐ;ϭͲϮƉĞƌŚĂͿĂƐƉĞƌďĞƐƚƉƌĂĐƚŝĐĞŐƵŝĚĂŶĐĞ;Z^W;ϮϬϬϱͿ
tĞƚŐƌĂƐƐůĂŶĚƉƌĂĐƚŝĐĂůŵĂŶƵĂů͗ďƌĞĞĚŝŶŐǁĂĚĞƌƐͿ͘ƐŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞŐƵŝĚĂŶĐĞƚŚĞŵŝŶŝŵƵŵƐƵƌĨĂĐĞ
ĂƌĞĂŽĨĂƐĐƌĂƉĞǁŝůůďĞϰŵϮ͖ǁŝƚŚĂŶŝƌƌĞŐƵůĂƌƐŚĂƉĞ͖ǁŝƚŚĂŐĞŶƚůǇƐůŽƉŝŶŐĞĚŐĞǁŝƚŚĂƌŽƵŐŚƵŶĞǀĞŶ
ďĂƐĞƚŽĂŵĂǆŝŵƵŵĚĞƉƚŚŽĨϰϬͲϳϬĐŵĂƚƚŚĞĐĞŶƚƌĞ͘dŚĞƌĞǁŝůůďĞŶŽƐƉŽŝůďĂŶŬĞĚĂƌŽƵŶĚƚŚĞ
ƉĞƌŝŵĞƚĞƌŽĨƚŚĞƐĐƌĂƉĞ͕ĂŶĚƐĐƌĂƉĞƐǁŝůůŶŽƚďĞĨĞŶĐĞĚŽĨĨƚŽƉƌĞǀĞŶƚŽǀĞƌŐƌŽǁƚŚďǇƉůĂŶƚƐ͘dŚĞ
ƐĐƌĂƉĞƐǁŝůůƐƵƉƉŽƌƚĂǀĂƌŝĞƚǇŽĨŝŶǀĞƌƚĞďƌĂƚĞƐĂŶĚďĞĐŽŵĞŝŵƉŽƌƚĂŶƚĨĞĞĚŝŶŐĂƌĞĂƐ͘

ƉƉƌŽǆŝŵĂƚĞůǇϭ͘ϭŬŵŚĞĚŐĞƌŽǁĂŶĚƚƌĞĞƉůĂŶƚŝŶŐǁŝůůďĞĐĂƌƌŝĞĚŽƵƚĂůŽŶŐĞǆŝƐƚŝŶŐůŝŶĞĂƌĨĞĂƚƵƌĞƐ͕
ŝŶĐůƵĚŝŶŐƌŝƉĂƌŝĂŶƚƌĞĞƉůĂŶƚŝŶŐĂůŽŶŐƚŚĞŐŚĂĚŽǁĞǇZŝǀĞƌ͘ǆĂĐƚƐƉĞĐŝĞƐĂŶĚůŽĐĂƚŝŽŶƐǁŝůůďĞ
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ĐŽŶĨŝƌŵĞĚĨŽůůŽǁŝŶŐĂŵŽƌĞĚĞƚĂŝůĞĚƐŝƚĞƐƵƌǀĞǇ͖ŝŶĚŝĐĂƚŝǀĞůŽĐĂƚŝŽŶƐĂƌĞƐŚŽǁŶŽŶDĂƉϮ͘dŚŝƐǁŝůů
ĐƌĞĂƚĞƋƵĂůŝƚǇĨŽƌĂŐŝŶŐŚĂďŝƚĂƚĨŽƌďŝƌĚƐƉĞĐŝĞƐƐƵĐŚĂƐŚĞŶŚĂƌƌŝĞƌ͕ǁŚŝĐŚĂƌĞŬŶŽǁŶƚŽĨŽƌĂŐĞĂůŽŶŐ
ŚĞĚŐĞƌŽǁƐĂŶĚŽƚŚĞƌůŝŶĞĂƌĨĞĂƚƵƌĞƐ;DĂĚĚĞƌƐ͕ϮϬϬϯϮͿ͘

/ŶĂĚĚŝƚŝŽŶ͕ƚǁŽŶĞƐƚďŽǆĞƐǁŝůůďĞŝŶƐƚĂůůĞĚŝŶƚŚĞƐŽƵƚŚǁĞƐƚŽĨƚŚĞƐŝƚĞ͗ŝŶĚŝĐĂƚŝǀĞůŽĐĂƚŝŽŶƐĂƌĞ
ƐŚŽǁŶŽŶDĂƉϮ͘dŚĞŝŶƚĞŶƚŝŽŶŽĨƚŚŝƐŝƐƚŽƉƌŽǀŝĚĞŶĞƐƚŝŶŐůŽĐĂƚŝŽŶƐĨŽƌŬĞƐƚƌĞůĂǁĂǇĨƌŽŵƚŚĞ
ĐŽŵŵĞƌĐŝĂůĨŽƌĞƐƚƌǇƉůĂŶƚĂƚŝŽŶĂŶĚŵĂŝŶǁŝŶĚĨĂƌŵĂƌĞĂ͘

7 DŽŶŝƚŽƌŝŶŐWƌŽƉŽƐĂůƐ

^WZŚĂƐĚĞǀĞůŽƉĞĚĂƉƌŽƚŽĐŽůƚŽŵŽŶŝƚŽƌǀĞŐĞƚĂƚŝŽŶŝŶƌĞůĂƚŝŽŶƚŽƚŚĞŽďũĞĐƚŝǀĞƐƐĞƚŽƵƚǁŝƚŚŝŶƚŚŝƐ
,ĂďŝƚĂƚDĂŶĂŐĞŵĞŶƚWůĂŶďĂƐĞĚŽŶĞǆƚĞŶƐŝǀĞĞǆƉĞƌŝĞŶĐĞŵŽŶŝƚŽƌŝŶŐƐŝŵŝůĂƌŚĂďŝƚĂƚƐĂĐƌŽƐƐ^ĐŽƚůĂŶĚ͘

DŽŶŝƚŽƌŝŶŐǁŝůůďĞƵŶĚĞƌƚĂŬĞŶŽŶĂƐĞƚŽĨŶсϯϬƉĞƌŵĂŶĞŶƚϭŵƌĂĚŝĂůƐĂŵƉůĞƐŝŶhŶŝƚƐ͕͕ĂŶĚ&
;ŶсϵϬƚŽƚĂůͿ͘hŶŝƚǁŝůůŽŶůǇďĞŵŽŶŝƚŽƌĞĚƚŚƌŽƵŐŚĂǁĂůŬŽǀĞƌƐƵƌǀĞǇĂƐƚŚĞŽŶůǇŵĂŶĂŐĞŵĞŶƚ
ƉƌĞƐĐƌŝƉƚŝŽŶŝƐƚŽƌĞŵŽǀĞƌĞŐĞŶĞƌĂƚŝŶŐĐŽŶŝĨĞƌƐ͘hŶŝƚƐĂŶĚ'ǁŝůůďĞŵŽŶŝƚŽƌĞĚƵƐŝŶŐĨŝǆĞĚƉŽŝŶƚ
ƉŚŽƚŽŐƌĂƉŚǇŽŶůǇ͘

ƚĞĂĐŚϭŵƌĂĚŝĂůƐĂŵƉůĞƚŚĞĨŽůůŽǁŝŶŐŝŶĨŽƌŵĂƚŝŽŶŝƐĐŽůůĞĐƚĞĚĨŽƌƐƉĞĐŝĞƐƌĞůĞǀĂŶƚƚŽƚŚĞKďũĞĐƚŝǀĞƐ
;ƚĂƌŐĞƚƐƉĞĐŝĞƐͿ͗
ϭ͘ WƌĞƐĞŶĐĞͬĂďƐĞŶĐĞŽĨƚĂƌŐĞƚƐƉĞĐŝĞƐ
Ϯ͘ ǇĞǇĞĐŽǀĞƌƚĂƌŐĞƚƐŽĨŬĞǇŵĞƚƌŝĐƐ;ƐĞĞϮĂďĞůŽǁͿ
ϯ͘ ,ĞŝŐŚƚĂŶĚŽĨĨƚĂŬĞŽĨĂůůƵŶĂ
ϰ͘ ĞƉƚŚƚŽǁĂƚĞƌƚĂďůĞ;ƵƐŝŶŐĨŝǆĞĚĚŝƉǁĞůůͿ
ϱ͘ ϯƉŝŶŚŝƚƐŽĨĨŽůŝĂƌĂŶĚďĂƐĂůǀĞŐĞƚĂƚŝŽŶĐŽǀĞƌĞƋƵĂůůǇƐƉĂĐĞĚĂůŽŶŐĂϮϬŵƚƌĂŶƐĞĐƚ;ůŽŶŐ
ĨŽƌŵĂƚŽŶůǇͿ

dŚĞƌĞĂƌĞƚǁŽŵŽŶŝƚŽƌŝŶŐŵĞƚŚŽĚƐƵƐĞĚ͗ĂůŽŶŐŵŽŶŝƚŽƌŝŶŐƉƌŽƚŽĐŽůĂŶĚƐŚŽƌƚŵŽŶŝƚŽƌŝŶŐƉƌŽƚŽĐŽů͘
dŚĞƐŚŽƌƚŵŽŶŝƚŽƌŝŶŐƉƌŽƚŽĐŽůŽŶůǇƌĞĐŽƌĚƐŝƚĞŵƐϭ͕Ϯ͕ϯĂŶĚϰ͘dŚĞƉƌŽƚŽĐŽůƐǁŝůůďĞĂƉƉůŝĞĚ
ĂĐĐŽƌĚŝŶŐƚŽƚŚĞƉƌŽŐƌĂŵŵĞďĞůŽǁ͘

zĞĂƌ
zĞĂƌϭ zĞĂƌϮ zĞĂƌϯ zĞĂƌϰ zĞĂƌϱ zĞĂƌϲ zĞĂƌϳ zĞĂƌϴ zĞĂƌϵ
DĞƚŚŽĚ >ŽŶŐ
^ŚŽƌƚ
>ŽŶŐ
^ŚŽƌƚ
>ŽŶŐ

^ŚŽƌƚ

>ŽŶŐ


&ŝĞůĚƉƌŽƚŽĐŽů

ϭ͘ &ƌĞƋƵĞŶĐǇƐƐĞƐƐŵĞŶƚ
ƚĞĂĐŚŵŽŶŝƚŽƌŝŶŐƐĂŵƉůĞƉůŽƚĂƌŽƉĞĚĞŵĂƌĐĂƚĞĚĂƚϬ͘Ϯϱŵ͕Ϭ͘ϱϬŵĂŶĚϭŵǁŝůůďĞƵƐĞĚƚŽĨŽƌŵĂ
ƌĂĚŝĂůƋƵĂĚƌĂƚ͘^ƚĂƌƚŝŶŐǁŝƚŚƚŚĞƐŵĂůůĞƐƚĚŝƐƚĂŶĐĞĂŶĚǁŽƌŬŝŶŐƵƉƚŽϭŵ͕ƚŚĞƉƌĞƐĞŶĐĞŽĨĞĂĐŚƚĂƌŐĞƚ
ƐƉĞĐŝĞƐŝƐƚŽďĞƌĞĐŽƌĚĞĚ͕ŶŽƚŝŶŐƚŚĞƐŵĂůůĞƐƚĚŝƐƚĂŶĐĞĨŽƵŶĚ͘dŚŝƐŶĞƐƚĞĚƵŶŝƚƐŝǌĞĂůůŽǁƐĚŝĨĨĞƌĞŶƚ
ƐŝǌĞƐŽĨƐĂŵƉůŝŶŐƵŶŝƚƐƚŽďĞĂƉƉůŝĞĚƚŽƐƉĞĐŝĞƐŽĨĚŝĨĨĞƌŝŶŐĂďƵŶĚĂŶĐĞƐĨŽƌƚƌĞŶĚŵŽŶŝƚŽƌŝŶŐŝ͘Ğ͘
ĐŽŵŵŽŶƐƉĞĐŝĞƐĂƌĞĂƐƐĞƐƐĞĚŝŶƐŵĂůůĞƌƵŶŝƚƐ͕ƌĂƌĞƌƐƉĞĐŝĞƐĂƌĞĂƐƐĞƐƐĞĚŝŶůĂƌŐĞƌƵŶŝƚƐ͘

2

Madders, M. 2003. Hen Harrier Circus cyaneus foraging activity in relation to habitat and prey. Bird
Study. Vol 50: 55-60
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Ϯ͘ 'ĞŶĞƌĂůŽǀĞƌƐƐĞƐƐŵĞŶƚ
ĂͿ ZĞĐŽƌĚĞĂĐŚďǇĞǇĞĐŽǀĞƌĂƐƐĞƐƐŵĞŶƚǁŝƚŚŝŶĞĂĐŚĨƌĞƋƵĞŶĐǇƉŽŝŶƚ;ϭŵĐŝƌĐůĞͿ͗
ŝͿ ŝƐƐƉŚĂŐŶƵŵĐŽǀĞƌхϯϬй;ŝĨƵŶƐƵƌĞƌĞĐŽƌĚůŽǁĞƌͿ
ŝŝͿ ŝƐďĂƌĞƉĞĂƚĐŽǀĞƌфϭй;ŝĨƵŶƐƵƌĞƌĞĐŽƌĚŚŝŐŚĞƌͿ
ŝŝŝͿ ŝƐƚƌƵĞŐƌĂƐƐĐŽǀĞƌ;ĞǆĐůƵĚŝŶŐDŽůŝŶŝĂͿфϱй;ŝĨƵŶƐƵƌĞƌĞĐŽƌĚŚŝŐŚĞƌͿ
ŝǀͿ ŝƐƚŚĞĐŽŵďŝŶĞĚĐŽǀĞƌŽĨĂůůƵŶĂ͕ƌŝŽƉŚŽƌƵŵĂŶĚdƌŝĐŽƉŚŽƌƵŵфϳϱй;ŝĨƵŶƐƵƌĞƌĞĐŽƌĚ
ŚŝŐŚĞƌͿ

ϯ͘ ĂůůƵŶĂŚĞŝŐŚƚĂŶĚŽĨĨƚĂŬĞ
ZĞĐŽƌĚƚŚĞŚĞŝŐŚƚŽĨĂƌĞƉƌĞƐĞŶƚĂƚŝǀĞĂůůƵŶĂƉůĂŶƚǁŝƚŚŝŶĞĂĐŚϭŵƌĂĚŝĂůƉůŽƚ͘ZĞĐŽƌĚĂůůƵŶĂŚĞŝŐŚƚ
ĨƌŽŵƚŽƉŽĨƚŚĞďĂƐĂůůĂǇĞƌƚŚĞĚĞƉƚŚŽĨƚŚĞďĂƐĂůůĂǇĞƌƚŽƉĞĂƚƐƵƌĨĂĐĞƐĞƉĂƌĂƚĞůǇ͘ZĞĐŽƌĚƚŚĞ
ƉĞƌĐĞŶƚĂŐĞŽĨĂůůƵŶĂůŽŶŐƐŚŽŽƚƐďƌŽǁƐĞĚ͘

ϰ͘ ŝƉǁĞůůƉƌŽƚŽĐŽů
WĞƌŵĂŶĞŶƚĚŝƉǁĞůůƐǁŝůůďĞŝŶƐƚĂůůĞĚĂƚĞĂĐŚŵŽŶŝƚŽƌŝŶŐƐĂŵƉůĞƉůŽƚ͘ƵƌŝŶŐĂĚƌŽƵŐŚƚƉĞƌŝŽĚǁŚĞƌĞ
ƚŚĞƌĞŚĂƐďĞĞŶŶŽůŝŵŝƚĞĚƌĂŝŶĨĂůůŝŶƚŚĞƉƌĞĐĞĚŝŶŐϭϰĚĂǇƐ;ƚǇƉŝĐĂůůǇďĞƚǁĞĞŶƉƌŝůĂŶĚ:ƵŶĞ͕ĂůƚŚŽƵŐŚ
ĐĂŶŽĐĐƵƌĂƚŽƚŚĞƌƚŝŵĞƐͿ͕ƚŚĞĚŝƉǁĞůůƐǁŝůůďĞŵĞĂƐƵƌĞĚďǇŵĞĂƐƵƌŝŶŐĨƌŽŵƚŚĞƚŽƉŽĨƚŚĞĚŝƉǁĞůůƚŽ
ƚŚĞǁĂƚĞƌƚĂďůĞ;ƚĞƌŵĞĚ͞ǁĂƚĞƌĚĞƉƚŚ͟Ϳ͕ĂŶĚĨƌŽŵƚŚĞƚŽƉŽĨƚŚĞĚŝƉǁĞůůƚŽƚŚĞŵĂŝŶƉĞĂƚŵĂƐƐ
ƐƵƌĨĂĐĞ;ƚĞƌŵĞĚ͞ƉĞĂƚŽĨĨƐĞƚ͟Ϳ͘ǇƐƵďƚƌĂĐƚŝŶŐƚŚĞƉĞĂƚŽĨĨƐĞƚĨƌŽŵƚŚĞǁĂƚĞƌĚĞƉƚŚŝƚŝƐƉŽƐƐŝďůĞƚŽ
ĐĂůĐƵůĂƚĞƚŚĞƚƌƵĞǀĂůƵĞŽĨƚŚĞǁĂƚĞƌƚĂďůĞǁŝƚŚŝŶƚŚĞďŽŐ͘KŶĂƋƵĂůŝƚǇďŽŐƚŚĞǁĂƚĞƌƚĂďůĞƐŚŽƵůĚ
ƌĞŵĂŝŶǁŝƚŚŝŶϮϬĐŵŽĨƚŚĞƐƵƌĨĂĐĞŽĨƚŚĞƉĞĂƚŵĂƐƐƚŚƌŽƵŐŚŽƵƚƚŚĞǇĞĂƌ͘

ϱ͘ WŝŶŚŝƚƐ
ƚĞĂĐŚŵŽŶŝƚŽƌŝŶŐƐĂŵƉůĞƉůŽƚĂƌŽƉĞĚĞŵĂƌĐĂƚĞĚĂƚϭŵ͕ϭϭŵĂŶĚϭϵŵŝƐƐĞƚŽƵƚƚŽƚŚĞǁĞƐƚ͘ƚ
ĞĂĐŚŵĂƌŬĞƌƉŽŝŶƚĂůĂƐĞƌƉŽŝŶƚĞƌŝƐƐƚŽŽĚŽŶƚŚĞŶŽƌƚŚƐŝĚĞŽĨƚŚĞƌŽƉĞĂŶĚƵƐĞĚƚŽƌĞĐŽƌĚĂŶǇůŝǀŝŶŐ
ƉůĂŶƚƐƉĞĐŝĞƐ͕ůŝƚƚĞƌŽƌďĂƌĞƉĞĂƚƚŚĂƚŝƚŚŝƚƐĚŝƌĞĐƚůǇďĞůŽǁ͘ŽƚŚďĂƐĂůůĂǇĞƌĂŶĚŚŝŐŚĞƌǀĞŐĞƚĂƚŝŽŶĂƌĞ
ƚŽďĞƌĞĐŽƌĚĞĚ͘
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ƉƉĞŶĚŝǆ͗ŽŐŚǇĚƌŽůŽŐǇ

ŝƉǁĞůůŵĞĂƐƵƌĞŵĞŶƚƐ
ŝƉǁĞůůƐǁĞƌĞŝŶƐƚĂůůĞĚŽŶĂŐƌŝĚĂĐƌŽƐƐƚŚĞƐŝƚĞĂƚϵϬŵƐƉĂĐŝŶŐ;ŶсϮϵͿ͘DĞĂƐƵƌĞŵĞŶƚƐǁĞƌĞƚĂŬĞŶ
ĚƵƌŝŶŐĂĚƌŽƵŐŚƚƉĞƌŝŽĚ;ĚĞĨŝŶĞĚĂƐŶŽƐŝŐŶŝĨŝĐĂŶƚƌĂŝŶŝŶƚŚĞƉƌĞĐĞĚŝŶŐϮǁĞĞŬƐͿƚŽĐĂƉƚƵƌĞĂƉĞƌŝŽĚ
ŽĨƐƚƌĞƐƐǁŚĞŶƚŚĞďŽŐǁĂƚĞƌƚĂďůĞŝƐĚƌĂǁŶĚŽǁŶ͘KŶƵŶŵŽĚŝĨŝĞĚďŽŐ͕ŵŽŶŝƚŽƌŝŶŐŚĂƐƐŚŽǁŶƚŚĂƚ
ƚŚĞǁĂƚĞƌƚĂďůĞůĞǀĞůƌĞŵĂŝŶƐǁŝƚŚŝŶϭϬĐŵŽĨƚŚĞƐƵƌĨĂĐĞ;ŽƌĞǀĞŶůĞƐƐͿĚƵƌŝŶŐĚƌŽƵŐŚƚƉĞƌŝŽĚƐ͘dŚŝƐŝƐ
ĐŽŶƐŝĚĞƌĞĚƚŽďĞĐƌŝƚŝĐĂůĨŽƌĐƌĞĂƚŝŶŐƚŚĞĐŽŶĚŝƚŝŽŶƐĨŽƌƐƉĞĐŝĂůŝƐƚďŽŐƐƉĞĐŝĞƐƐƵĐŚĂƐ^ƉŚĂŐŶƵŵ
ƉĂƉŝůůŽƐƵŵƚŽƐƵƌǀŝǀĞ͕ĂŶĚĨŽƌŵĂŝŶƚĂŝŶŝŶŐƚŚĞůĂƌŐĞůǇĂŶŽǆŝĐĐŽŶĚŝƚŝŽŶƐǁŝƚŚŝŶƚŚĞĐĂƚŽƚĞůŵǁŚŝĐŚ
ƉƌĞƐĞƌǀĞƐƉůĂŶƚƌĞŵĂŝŶƐĂƐƉĞĂƚ;ŝ͘Ğ͘͞ĂĐƚŝǀĞ͟ďŽŐĐŽŶĚŝƚŝŽŶƐͿ͘

dŚĞƌĞƐƵůƚƐƐŚŽǁĞĚƚŚĂƚǁĂƚĞƌƚĂďůĞůĞǀĞůƐĂĐƌŽƐƐƚŚĞƐŝƚĞǁĞƌĞŐĞŶĞƌĂůůǇƉŽŽƌĚƵƌŝŶŐĚƌŽƵŐŚƚ
ĐŽŶĚŝƚŝŽŶƐ͕ǁŝƚŚŽŶůǇŽŶĞŽƵƚŽĨϮϵĚŝƉǁĞůůƐĂĐŚŝĞǀŝŶŐƚŚĞĐƌŝƚĞƌŝĂŽĨŚĂǀŝŶŐĂǁĂƚĞƌƚĂďůĞǁŝƚŚŝŶ
ϭϬϬŵŵŽĨƚŚĞƐƵƌĨĂĐĞ;ϳϴŵŵͿ͘ĨƵƌƚŚĞƌϴƉŽŝŶƚƐŚĂĚĂǁĂƚĞƌƚĂďůĞϭϬϬͲϮϬϬŵŵďĞůŽǁƚŚĞƐƵƌĨĂĐĞ͕
ĂŶĚƚŚĞƌĞŵĂŝŶŝŶŐϮϬƉŽŝŶƚƐǁĞƌĞŽǀĞƌϮϬϬŵŵĨƌŽŵƚŚĞƐƵƌĨĂĐĞ͘DĂƉϯƐŚŽǁƐƚŚĞƐƉĂƚŝĂůĚŝƐƚƌŝďƵƚŝŽŶ
ŽĨĚŝƉǁĞůůƐĂŶĚƚŚĞƌĞĐŽƌĚĞĚǁĂƚĞƌƚĂďůĞĚĞƉƚŚƐ;ϬсǁĂƚĞƌƚĂďůĞǁĂƐŶŽƚǁŝƚŚŝŶϭϬϬͬϮϬϬŵŵŽĨƚŚĞ
ƐƵƌĨĂĐĞ͕ϭсǁĂƚĞƌƚĂďůĞǁĂƐǁŝƚŚŝŶϭϬϬͬϮϬϬŵŵŽĨƚŚĞƐƵƌĨĂĐĞͿ͘

EŽĚŝƉǁĞůůƐǁŝƚŚŝŶhŶŝƚƐĂŶĚĂĐŚŝĞǀĞĚĂǁĂƚĞƌƚĂďůĞůĞǀĞůǁŝƚŚŝŶϮϬϬŵŵŽĨƚŚĞƐƵƌĨĂĐĞ͕
ƐƵƉƉŽƌƚŝŶŐƚŚĞĐŽŶĐůƵƐŝŽŶƚŚĂƚƚŚĞƐŝƚĞŝƐĚĞŐƌĂĚĞĚĨƌŽŵĂĨƵŶĐƚŝŽŶĂůďŽŐƉĞƌƐƉĞĐƚŝǀĞ͘ƐŵĂůůŶƵŵďĞƌ
ŽĨĚŝƉǁĞůůƐŝŶhŶŝƚƐĂŶĚĂĐŚŝĞǀĞĚĂǁĂƚĞƌƚĂďůĞůĞǀĞůǁŝƚŚŝŶϮϬϬŵŵŽĨƚŚĞƐƵƌĨĂĐĞ͕ĂŶĚŽŶůǇŽŶĞ
ĚŝƉǁĞůůƌĞĂĐŚĞĚǁŝƚŚŝŶϭϬϬŵŵŽĨƚŚĞƐƵƌĨĂĐĞ͘dŚĞƐŝƚĞǁŽƵůĚƚŚĞƌĞĨŽƌĞďĞŶĞĨŝƚĨƌŽŵŝŶƚĞƌǀĞŶƚŝŽŶƐƚŽ
ƌĞƐƚŽƌĞƚŚĞƵŶĚĞƌůǇŝŶŐŚǇĚƌŽůŽŐǇ͘
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ƉƉĞŶĚŝǆ͗tĂǀĞĚĂŵŵŝŶŐƐƵŵŵĂƌǇ

dŚĞƉƌŽĐĞƐƐ
ϭ͘/ĚĞŶƚŝĨǇƚŚĞĚƌĂŝŶ͘dŚĞĞǆĐĂǀĂƚŽƌŚĂƐƚƌĂĐŬĞĚĚŽǁŶƚŚĞĚƌĂŝŶ͕ĨůĂƚƚĞŶŝŶŐƚŚĞǀĞŐĞƚĂƚŝŽŶĂŶĚ
ĞǆƉŽƐŝŶŐƚŚĞŽǆŝĚŝƐĞĚƉĞĂƚƐůŽƉĞĞŝƚŚĞƌƐŝĚĞŽĨƚŚĞĐƵƚĐŚĂŶŶĞů͘dŚĞĞǆĐĂǀĂƚŽƌǁŝůůƐƚƌĂĚĚůĞƚŚĞĚƌĂŝŶ͕
ĨĂĐŝŶŐƵƉƐůŽƉĞ͘dŚĞŽƉĞƌĂƚŽƌǁŝůůďĞŐŝŶǁŽƌŬŝŶŐĂƚƚŚĞƚŽƉŽĨƚŚĞƐůŽƉĞ͕ďƵŝůĚŝŶŐƚŚĞĚĂŵƐĂƐƚŚĞǇ
ŵŽǀĞĚŽǁŶŚŝůů͘


Ϯ͘dŚĞŽƉĞƌĂƚŽƌǁŝůůƐƚĂƌƚǁŽƌŬŽŶŽŶĞƐŝĚĞŽĨƚŚĞĚĂŵ͕ŽŶƚŚĞŽǆŝĚŝƐĞĚƉĞĂƚƐůŽƉĞ͘dŚĞŽƉĞƌĂƚŽƌƵƐĞƐ
ƚŚĞďƵĐŬĞƚƚŽĐƵƚŝŶƚŽƚŚĞƉĞĂƚŵĂƐƐĐŝƌĐĂ͘ϴϬϬŵŵĚĞƉƚŚ͘dŚĞďƵĐŬĞƚŝƐƚŚĞŶƵƐĞĚƚŽƉƵůůƚŚĞƉĞĂƚ
ƚŽǁĂƌĚƐƚŚĞĞǆĐĂǀĂƚŽƌ͕ƚŚƌƵƐƚŝŶŐŵĂƚĞƌŝĂůƵƉǁĂƌĚƐ͘ĂƌĞƐŚŽƵůĚďĞƚĂŬĞŶƚŽĞŶƐƵƌĞƚŚĂƚƚŚĞŽƉĞƌĂƚŽƌ
ĚŽĞƐŶŽƚĨůŝƉƚŚĞƉĞĂƚĚƵƌŝŶŐƚŚŝƐƉƌŽĐĞƐƐ͕ĂŶĚƚŚĞǀĞŐĞƚĂƚĞĚƐƵƌĨĂĐĞƌĞŵĂŝŶƐŽŶƚŽƉ͘
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Page 19

ϯ͘hƐŝŶŐƚŚĞďĂĐŬŽĨƚŚĞďƵĐŬĞƚ͕ƚŚĞŽƉĞƌĂƚŽƌƉƵƐŚĞƐƚŚĞďĂĐŬŽĨĐƵƚƉĞĂƚƚŽǁĂƌĚƐƚŚĞŵĂĐŚŝŶĞƐŽ
ƚŚĂƚŝƚŝƐĐŽŵƉƌĞƐƐĞĚŝŶƚŽƉůĂĐĞǁŝƚŚĂƌĂŵƉĞĚĨĂĐĞ͘


ϰ͘dŚĞŽƉĞƌĂƚŽƌǁŝůůƌĞƉĞĂƚƚŚŝƐĂĐƚŝŽŶĂƐĞĐŽŶĚƚŝŵĞ͕ŝŶƚŚĞŵŝĚĚůĞŽĨƚŚĞĚƌĂŝŶ͘
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Page 21

ϱ͘dŚĞŽƉĞƌĂƚŽƌǁŝůůƚŚĞŶƌĞƉĞĂƚƚŚŝƐĂĐƚŝŽŶĂƚŚŝƌĚƚŝŵĞŽŶƚŚĞŽƚŚĞƌƐŝĚĞŽĨƚŚĞĚƌĂŝŶ͕ŽŶƚŚĞŽǆŝĚŝƐĞĚ
ƉĞĂƚƐůŽƉĞ͘dŚĞĚĂŵŝƐŶŽǁƚŚƌĞĞďƵĐŬĞƚǁŝĚƚŚƐǁŝĚĞ͕ĂůƚŚŽƵŐŚĂĚĚŝƚŝŽŶĂůǁŝĚƚŚĐĂŶďĞĂĐŚŝĞǀĞĚ
ƵƐŝŶŐĂĚĚŝƚŝŽŶĂůďƵĐŬĞƚǁŝĚƚŚƐ͘


ϲ͘dŚĞŽƉĞƌĂƚŽƌƚŚĞŶƵƐĞƐƚŚĞďƵĐŬĞƚƚŽĨůĂƚƚĞŶĂŶĚĐŽŵƉƌĞƐƐƚŚĞƚŽƉŽĨƚŚĞĚĂŵ͘
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Page 23

ϳ͘dŚĞŽƉĞƌĂƚŽƌƚŚĞŶƵƐĞƐƚŚĞďƵĐŬĞƚƚŽĨůĂƚƚĞŶƚŚĞĞĚŐĞŽĨƚŚĞĐƵƚĨĂĐĞďĞŚŝŶĚƚŚĞĚĂŵ͘dŚŝƐǁŝůů
ĞŶĂďůĞĂŶǇůŝǀĞƐƚŽĐŬĂǁĂǇƚŽĐůŝŵďŽƵƚŽĨƚŚĞĚĂŵ͘

ϴ͘dŚĞĨŝŶŝƐŚĞĚƉƌŽĐĞƐƐ͘
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ďŽƵƚǁĂǀĞĚĂŵŵŝŶŐ

dŝŵŝŶŐ
dŚĞƚŝŵĞƚĂŬĞŶƚŽďƵŝůĚĂǁĂǀĞĚĂŵŝƐŽŶĂǀĞƌĂŐĞĂďŽƵƚϭŵŝŶƵƚĞ͖ƐŝŐŶŝĨŝĐĂŶƚůǇĨĂƐƚĞƌƚŚĂŶƚƌĂĚŝƚŝŽŶĂů
ĚĂŵƐǁŚŝĐŚƚĂŬĞŽǀĞƌƚĞŶŵŝŶƵƚĞƐƚŽďƵŝůĚ͘

^ƉĂĐŝŶŐ
dŚĞǁĂǀĞĚĂŵƐĂƌĞŝŶƐƚĂůůĞĚĐůŽƐĞƚŽŐĞƚŚĞƌ͕ƌŽƵŐŚůǇĞǀĞƌǇϯͲϰŵ͘dŚŝƐƐƉĂĐŝŶŐǁĂƐƐƉĞĐŝĨŝĞĚƐŽƚŚĂƚ
ƚŚĞƌĞǁĂƐŶŽƚŵŽƌĞƚŚĂŶĂϭϬĐŵĚƌŽƉŝŶŐƌŽƵŶĚůĞǀĞůďĞƚǁĞĞŶĞĂĐŚĚĂŵůŽĐĂƚŝŽŶƐŽƚŚĂƚǁĂƚĞƌ
ƐƚŽƌĞĚďĞŚŝŶĚƚŚĞĚĂŵĐĂŶƌĞͲǁĞƚƚŚĞŝŶƚĞƌŵĞĚŝĂƚĞĚƌĂŝŶƐƉĂĐĞĂŶĚĂĚũĂĐĞŶƚŐƌŽƵŶĚ͘dŚĞƐƉĂĐŝŶŐŽĨ
ĚĂŵƐŝƐĂůƐŽĚĞƉĞŶĚĞŶƚŽŶůŽĐĂůŐƌĂĚŝĞŶƚ͘

tŝĚƚŚ
dŚĞǁŝĚƚŚŽĨƚŚĞĚĂŵĞŶƐƵƌĞƐƚŚĂƚŶŽƚŽŶůǇƚŚĞĚŝƚĐŚŝƚƐĞůĨŝƐďůŽĐŬĞĚ͕ďƵƚĂůƐŽƚŚĞĐŽůůĂƉƐĞĚŽǆŝĚŝƐĞĚ
ƐůŽƉĞƐŽŶĞŝƚŚĞƌƐŝĚĞŽĨƚŚĞĐŚĂŶŶĞů͘dŚŝƐƌĞĚƵĐĞƐƚŚĞůŝŬĞůŝŚŽŽĚŽĨĂŶĞǁŚǇĚƌŽůŽŐŝĐĂůĨůŽǁĂƌŽƵŶĚƚŚĞ
ƐŝĚĞŽĨƚŚĞĚĂŵ͕ĂŶĚĞŶĐŽƵƌĂŐĞƐƚŚĞǁĂƚĞƌƚŽƐƉƌĞĂĚŽƵƚĂŶĚƌĞǁĞƚƚŚĞǁŝĚĞƌďŽŐ͘
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